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GLOMUS TUMOR* 
A CLINICAL STUDY WITH A REPORT OF 10 CASES 


FRANK E. ADAIR, M.D., F.A.C.S. 


NEW YORK CITY 


HIS interesting and rare tumor was lesion was surgically removed. The micro- 
first brought to my attention in 1929 scopic diagnosis first rendered was that of 
when a patient came having a small, ‘“‘neurofibroma.”” When however, the un- 

raised, smooth, purplish lesion of the left usual clinical characteristics were discussed 

forearm. The lesion was 8 mm. in diameter with Dr. Ewing, a reconsideration and 
and elevated about 3 mm. The striking review of the pathologic slide was made, 
characteristic of the tumor was that it was and the diagnosis was then changed to 
excruciatingly painful to the slightest ‘“‘glomus tumor of Masson.” This case 

touch either by the palpating finger or was reported in 1929.! 

even by the light pressure from the It is to Masson and Barre? that we are 

patient’s clothing. A tentative clinical indebted for the recognition and descrip- 

diagnosis of “painful neurofibroma” was _ tion of tumors of the glomus neuromyo- 
made, at the same time realizing that the arteriel. Their first patient came under 
degree of pain accompanying the lesion observation in 1919 and the clinical recog- 
was entirely different from that of the nition of the peculiar syndrome involved 
other neurofibromas in my experience. is expressive of most careful clinical 

In fact, the tenderness and pain was as_ observation. The tumor was situated in a 

pronounced as that elicited by the intro- subungual position. On the affected hand, 

duction of a foreign body into the eye. the fingers were somewhat more tapering, 

Unfortunately at that time I was not the nails longer and not so broad, and a 
aware that such a tumor existed or that trifle more convex than those of the 
it had been reported in the French litera- opposite hand. The skin was more delicate 
ture in 1924. The clinical features of my and transparent and the forearm slightly 
first case were so striking that I thought thinner than its fellow. The skin was 

I had discovered a new tumor. At the warmer and more moist, more deeply 

Memorial Hospital none of us had pre- colored and pigmented. The veins were 

viously vecognined the existence Of und F. W. Bull: 

lesion. Hosp., p. 42, (May) 1929. 

A radium placque was applied for  *Barre, J. A., and Masson, P. Bull. frang. de Derma- 

700 mc. hr. It had no appreciable effect tol. et de Sypbil., 1924 (Reunion de Strasbourg). 


. . M , P., and Gery, L. Ann. de Anat. patb., 
on the lesion. This dose was repeated, ,. , 
again with no effect. Following this, the Masson, P. Lyon Chir., fasc. 24: 257, 1924. 
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* From the Mixed Service of the Memorial Hospital. 
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more prominent. The Claude Bernard- 
Horner syndrome was present on the 
affected side. The oscillometer revealed 
lessened oscillations. In view of the vaso- 
motor, thermal, secretory and oculo-pupil- 
lary disturbances the sympathetic system 
was considered involved and a periarterial 
sympathectomy was performed. This re- 
lieved the patient’s intolerable painful 
crises for a short time but they recurred. 
Attention was then drawn to a subungual 
lesion resembling a hematoma. That it was 
not a hematoma was evidenced by the 
fact that it had been present for five years, 
although the painful syndrome was of 
much shorter duration. Extirpation of 
this tumor, about 5 x 12 mm. in size, was 
followed after several days of acute pain, 
by complete relief of symptoms. 

Shortly afterward a second patient was 
observed. This patient had had painful 
crises for thirty years. The disturbance 
began with simple painful itching and 
gradually developed into the classical 
acute pain, with exacerbations under 
the influence of heat or cold so severe 
that the man likened his sensations to 
what might have been experienced by 
transfixion with a sewing machine needle. 
No Claude Bernard-Horner syndrome nor 
any other reflex sympathetic disturbances 
were present. Removal of the subungual 
tumor of the index finger was followed by 
immediate relief of symptoms. The resid- 
ual cicatrix remained slightly tender on 
palpation. 

On microscopic examination the tumors 
were essentially similar. Under low power 
they gave the impression of irregular, 
tortuous, cavernous blood vessels. The 
walls, however, were distinctly peculiar. 
The lining endothelial cells were rather 
cuboidal and rested upon a thin col- 
lagienous membrane. About certain of the 
vessels was a layer of circular muscle 
which passed by a series of imperceptible 
gradations into a broad zone of “epithe- 
loid”’ cells. These cells were globular. The 
nuclei were spherical. Fibrillae were absent 
yet the individual cells were separated 
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from one another by narrow bands of 
collagen. Thus they did not resemble in 
arrangement epithelial cells. 

To anyone familiar with the structure 
of the glomus coccygeum, the histological 
resemblance between it and these glomus 
tumors is instantly apparent. Furthermore, 
a study of the comparative histology of 
the glomus coccygeum leaves no doubt 
as to the muscle origin of the “epitheloid” 
cells. The connective tissue septa which 
separate neighboring vessels contain in- 
numerable fascicles of amyelinic nerves. 
Barre and Masson are of the opinion that 
all transition stages may be found between 
the Schwann cells of the amyelinic fibers 
and the epitheloid cells and that similar 
transitions exist between epitheloid cells 
and definitive muscle. Thus the proposed 
name “‘angiomyoneurome arteriel glomus.” 

Suffice it to say that the Memorial 
Hospital examples of this tumor cor- 
respond, in so far as routine sections reveal, 
to the descriptions of Masson and Barre. 
The intimate relation of Amyelinic nerve 
fibers to the epitheloid cells cannot be 
ascertained from routine pathological sec- 
tions. No special techniques have been 
employed in the study of the tumors re- 
ported in the present paper. 

Since studying the first case of glomus 
tumor, several other cases have come 
into our clinic. This paper will report an 
analysis of the 10 cases (Table 1). 

On account of the rarity of the tumor 
it Is not very commonly recognized either 
by clinicians or by pathologists. Aside 
from the great amount of pain accompany- 
ing the lesion, the patient becomes worried 
about it as there is no cessation of the 
pain. He becomes greatly concerned, fear- 
ful that persistent pain may mean 
cancer. 

The clinical characteristics however are 
so very striking that once the lesion has 
been recognized, one will never again be 
in doubt as to the diagnosis. In fact a 
microscopic examination becomes unneces- 
sary because there is no other lesion in 
the entire realm of oncology which gives 


‘a 
. 


New Series Vor. XXV, No. 1 


TABLE I 
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Age 


Location 


Symptoms 


Dura- 


tion 


Appearance 


Evidence of 
Other 


Tumors 


Microscopic 
Diagnosis 


Treatment 


Remarks 


Nail bed 
3rd finger 


Began with discom- 
fort; now increas- 
ing pain especially 
on pressure 


10 years 


Dark red to 
dark rose. 6 
mm. in di- 
ameter 


Not stated 


At first “angio 
sarcoma.’’ 
Later, glomus 
tumor 


Local removal 
followed by 
finger ampu- 
tation 


Outer as- 
pect left 
arm 


Excruciatingly 
painful to touch. 
Pain not 
radiate 


15 years 


Purple. 

Raised. 

Dark on 
transillumi- 
nation. I 
em. in di- 


ameter 


No evidence 
of neuro- 
fibromato- 
sis 


At first “ neuro- 
fibroma.’’ 
Later, glomus 
tumor 


Radium 
placque twice, 
followed by 
surgical re- 
moval 


M.D. 


55 


Matrix of 
nail of 
thumb 


Extremely painful 
to touch. Pain ra- 
diates up arm. In- 
ability to sleep 
from pain. Inter- 
feres with work. 
Nail cracked 


3 years 


Rose colored 
small lesion 
deforming 
the nail 
(like letter 
v) 


Not stated 


Glomus tumor 


Removed nail, 
then tumor. 
Result perfect 


39 


Thenar em- 
inence 
palm rt. 

hand 


Steady pain 


stated 


Dark red 
lesion. Ele- 


vated 


of 


Verruca 
buttock 


Glomus tumor 


Excision 


33 


Subungual, 
index fin- 
ger end of 
nail 


Pain. Necessary to 
wear finger of 
glove. Could not 
do work as sten- 
ographer 


3 years 


Very dark 
purplish le- 
sion 


Neurofibro- 
ma of toe 


None made 


Excision 


M.S. 


A. F. 


38 


Left knee 


Pain. So tender, was 
necessary to short- 
en overcoat to 
keep it from strik- 
ing lesion 


7 years 


Raised 2 
mm. I cm. 
in diam, 
Purplish- 
like a dark 
shirt button 


One neuro- 
fibroma of 
forearm 


Glomus _ had 
been pre- 
viously biop- 
sied and diag- 
nosed angio- 
sarcoma 


Excision 


Outer as- 
pect left 
upper arm 


Pain. Necessary to 
wear short sleeves. 
Touch of bed 
clothing would 
awaken her 


20 years 


Purplish. 
Raised. 1 
em. in di- 
ameter 


Lipoma_ of 
popliteal 
space 


Glomus tumor 


Excision 


Volunteers 
that after 
removal, 
certain 
transverse 
abdominal 

pains dis- 

appeared 


Dr.H. 


Subungual, 
index fin- 
ger (Fig. 1) 


Pain. Necessary to 
keep nail shaved 
thin over lesion. 
Surgeon’s’ glove 
caused increased 
pressure pain 


2 years 


Purple to 
deep rose 
color 


Not stated 


Not operated 
on. Clinically 
typical glo- 
mus tumor 


None 


No follow-up 
information 


Forearm 
three 
areas. 
Only case 
of multiple 
tumors 


Pain in one but not 
in other lesions 


Not 
stated 


Reddened el- 
evated le- 
sion. Intra- 
dermal 


Other glomus 
tumors were 
not dis- 
colored 


Glomus tumor 


Excision 


65 


Rt. thigh 
above knee 
(Fig. 2) 


Extreme pain. In- 
terferes with hold- 
ing a job. Very 
tender for 4 cm. 
distance 


15 years 
ago be- 
gan to 
become 
painful 


Purple. 
mm. X 2 
mm. eleva- 
tion 


Angioma of 
neck 


Glomus tumor 


Excision re- 
quired 1 oz. 
novocaine (see 
Fig. 3) 


é 
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the tell-tale clinical features of the glomus 
tumor. 


LOCATION 


In 4 of our 10 cases, the lesions were in 
the subungual position and were located 
as follows: 

Case 1. Midway between the matrix 
and the end of the nail. 

Case 11. Within the matrix of the 
thumb nail. 

Case v. At the tip end but beneath the 
nail of the index finger. 

Case vit. Immediately anterior to the 
matrix of the index finger (Fig. 1). 

The 6 other lesions were located as 
follows: 

Case 11. The outer aspect of the left 
forearm. 

Case 1v. The thenar eminence of the 
right hand. 

Case vi. The anterior aspect of the left 
knee. 

Case vii. The outer aspect of the left 
upper arm. 

Case 1x. The mesial aspect of the left 
forearm. There were four such lesions. 
This is our only case of multiple glomus 
tumor. 

Case x. The anterior aspect of the right 
thigh just above the knee (Fig. 2). 

It is therefore of importance in arriving 
at a diagnosis to know that the tumor 
occurs so frequently beneath the nail. 
It also occurs on the hands, arms and legs. 
In no instance did it occur on the body or 


the head. 


SYMPTOMS 


Pain is the striking characteristic of 
this lesion. The slightest amount of pres- 
sure elicits the most excruciating pain. 
In Case vit the patient was a surgeon. 
The pressure of his rubber gloves caused 
him constant pain during his operations. 
He found some alleviation by keeping the 
portion of the nail overlying the lesion 
shaved very thin so that the pressure of 
the nail on the lesion itself was diminished. 
In Case v the occupation was that of 
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stenographer. It became necessary for 
the patient to give up the use of the index 
finger in her typewriting on account of 
the pain. In fact, for two years in order 
to protect the finger from bumps, she 
constantly wore the finger of a chamois 
glove. In Case vi the lesion was located on 
the knee; and the patient found it neces- 
sary to have his overcoat shortened in 
order to keep it from flapping against the 
knee. In Case vit the lesion was located on 
the upper arm, so that the patient was 
never able to wear a long-sleeved gown. 

Such examples emphasize the uncom- 
fortable and the disabling attributes of 
this lesion. 


AGE 


As a rule the tumor occurred in the 
older periods of life. We have but one 
instance of the tumor occuring in a child 
or young adult. The ages of our patients 
were six, thirty-three, thirty-eight, forty- 
nine, forty-nine, fifty-five, sixty, sixty-five 
and sixty-six years. 


SEX 


The lesion was present four times in the 
female and six times in the male. 


DURATION 


In 2 cases the duration is not stated; 
but in the others the tumor had been 
present for ten, fifteen, three, three, seven, 
twenty, three and fourteen years, making 
an average duration of nine years. 


APPEARANCE AND SIZE 


At first glance the lesion, if in the skin 
(not the subungual position), gave one 
the impression of being an intradermal 
neurofibroma. It is smooth, rounded, 
elevated and colored from rose to purple. 
In appearance it also suggests at times a 
small hemangioma; but it is a solid tumor. 
The lesion varies from 4 to 10 mm. in 
diameter. If beneath the nail, it is smaller 
than when in the skin. 

1. Subungual Position. The four le- 
sions were smaller in this position than 
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of the 10 cases were there multiple lesions. 
This case was atypical in that it occurred 
in a six-year-old boy and it was not tender. 


when located in other places where there 
was no pressure element to change the 
size and shape. Here the lesions measured 


Fic. 1. Rounded, flattened lesion in matrix of index 
finger nail. It was necessary for the patient, a surgeon, 
to keep the nail overlying the lesion scraped very 
thin. The surgeon’s rubber gloves caused marked 
pain when worn. 


from 4 to 6 mm. in diameter (Fig. 1, 
Case viii). In some instances the pressure 
against the nail somewhat altered, ele- 
vated, split or roughened the nail as the 
nail grew forward from the lesion. 

2. Other Positions. When located in 
the various areas of the skin, there is no 
restricting factor to growth such as is 
offered by the pressure of the nail and 
hence the lesion reaches practically double 
the size. They were here about 8 or 10 mm. 
in diameter, and were elevated about 2 to 
3 mm. 


DIAGNOSIS 


1. Clinical. The location (either be- 
neath the nail or on the hands, arms or 
legs) the dark rose color, excruciating 
tenderness and pain, the size, the solitary 
nature and the age incidence make diag- 
nosis easy and fairly certain. In only one 


Fic. 2. Case x. Intradermal lesion situated above knee. 
For a distance of 4 cm. on each side tenderness was 
marked; excrutiating pain being elicited on slightest 
pressure of the tumor. See schematic drawing of this 
lesion after being sectioned (Fig. 3). 


2. Microscopic. In 8 of the 10 cases 
the lesion was surgically removed and a 
microscopic study made. The diagnosis 
in the other 2 cases was based on our 
clinical criteria. 

Under low power the lesion appears to be 
irregular, tortuous, cavernous blood vessels 
except that the walls are peculiar. The 
lining endothelial cells are cuboidal and 
rest on a thin collagenous membrane. 
Some of the vessels are surrounded by a 
layer of circular muscle, passing gradually 
into a zone of “epitheloid”’ cells. These 
cells are globular and their nuclei are 
spheroidal. 


ASSOCIATION WITH OTHER TUMORS 


There seems to be no constant or definite 
relationship between this tumor and the 
occurrence of any other special type of 
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tumor. In Case rv, a verruca of the buttock 
was present; in Case v, a nevus of the 
foot; in Case vi, a neurofibroma of the 


Glomus Tuner 


Fic. 3. Schematic drawing of tumor in Case x (Fig. 2), 
after it had been sectioned. Lying on fascia imme- 
diately below glomus tumor, lay a moderate-sized 
nerve. It is not certain that there was an anatomical 
connection between the nerve and the glomus tumor. 


arm; in Case vil, a lipoma of the popliteal 
space; and in Case 1x, a hemangioma had 
been removed. This wide variety of lesions 
accompanying the glomus tumor probably 
has little or no significance and we see no 
constant relationship to any other tumor. 
However, the fact that in 5 of the 10 cases 
other tumors were present, would imply 
that a “tumor tendency” is present. 


TREATMENT 


1. Surgical. As the lesion is benign, 
the most simple, expeditious and satis- 
factory treatment is surgical extirpation 
under novocaine anesthesia. Eight of our 
patients obtained immediate relief of pain 
by this procedure; and have remained 
entirely cured. Case vu, that of the 
surgeon, has not yet been treated. 

The best treatment of the lesions in 
the subungual position is removal of the 
nail, followed by immediate excision of 
the lesion situated in the nail bed. This 
procedure produces a better new nail 
than the local removal of the lesion itself 
with that portion of the nail immediately 
above it, unless the tumor is situated 
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laterally far enough so that the “ingrown- 
toe-nail” operation may be used. 

Curiously enough the small lesion (Fig. 
2) of the thigh in Case x, required an 
entire ounce of novocaine injected about 
and beneath it to produce anesthesia 
sufficient for its removal. 

2. Irradiation. In only one case (Case 
11) was irradiation employed. To this 
lesion was applied a square radium placque 
of 700 me. hr., at 1 cm. distance with 3 mm. 
of brass filter. This treatment was later 
repeated. No visible or appreciable effect 
on the lesion resulted from these treat- 
ments. With this meager experience it 
may be somewhat premature to state 
that the lesion is radioresistant; but that 
was true of the only case in which irradia- 
tion was employed. Irradiation of tumors 
in the matrix and in the nail bed is never 
a very satisfactory treatment, not only 
on account of the tenderness which later 
develops, but also because the nail, as a 
result, is so apt to be distorted in its 
subsequent growth. 


FOLLOW-UP 


These cases have been traced and ex- 
amined since treatment for periods vary- 
ing from three months to eleven years.* 
None has recurred. All have remained free 
of symptoms. The follow-up study indi- 
cates that the surgical treatment is an 
ideal therapy. 


SUMMARY 


An analysis of 10 cases of glomus tumor 
is presented because this tumor is a recent 
addition to oncology, because it is par- 
ticularly disabling, is easy of diagnosis 
and cure, and deserves a wider recognition 
by the profession. 

*Our oldest case was first diagnosed as angiosar- 


coma. Recently on reviewing the case, the diagnosis 
was definitely changed to glomus tumor. 
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DISRUPTION OF ABDOMINAL WOUNDS 


J. F. Batpwin, M.D. 


COLUMBUS, OHIO 


T the November, 1933, meeting of 
A the New York Surgical Society 
there was presented under the 
foregoing caption a symposium of five 
papers by five leading surgeons of New 
York City. These surgeons all admit that 
by their technique they average 1, 2, or 
even 3 disruptions, with the exposure or 
extrusion of abdominal contents, in every 
100 abdominal operations, with a resulting 
large immediate mortality and with a 
still larger following of postoperative her- 
nias; while in contrast the technique of 
the writer shows over 16,000 such sections 
without a single disruption. 

The first surgeon in his opening para- 
graph states that such disruption is an 
accident, but accompanied by such dis- 
tressing symptoms and high mortality 
as to warrant grave consideration. (He 
refers to the statistics in 1932 of Sokolov 
who, after sending out 1000 questionnaires 
all over the world, concluded that the 
accident occurs in from 2 to 3 per cent of 
all abdominal cperations.) In the last 
eight years they have had 55 of these 
cases in the Presbyterian Hospital, which, 
he says, is an incidence of about 1 per cent 
of their abdominal operations; but, be- 
cause of uncertainty and their frequent 
omission from the files, he thinks that 
their “actual incidence may be 2 per 
cent.” In his paper he analyzes 50 of these 
cases. At no point does he suggest the use 
of stay sutures; but attributes the dis- 
ruption to causes entirely remote from 
the use of such sutures. 

The whole problem, he says, “resolves 
itself down to three questions: How can 
the period of suture or tissue holding be 
prolonged? How can the reparative process 

1 Ann. Surg. (Jan.), 1934. 


be hastened? And how can an increase 
of disruptive force be prevented?” It 
would seem, however, that the real prac- 
tical question is the first, how to prolong 
the period of maintenance of the tissue 
holding. No way is known by which the 
reparative process can be hastened, and 
we must certainly assume that the surgeon 
is already doing his best to keep down 
disruptive forces, the dangers of which 
have always been recognized. He acknowl- 
edges that in practically all of the cases, 
whether the disrupture occurred on the 
third or the thirteenth day, there was 
found “‘complete digestion of the chromic 
catgut” used for suturing, even in cases 
in which no evidence of wound infection 
appeared and the bacterial cultures were 
negative. He advises the use of No. o 
chromic catgut, and says positively that 
larger sizes need not be used as they 
“undoubtedly increase the postoperative 
exudation.” His conclusion is that the 
operator should be sure of the “‘approxima- 
tion of the peritoneum and _ posterior 
sheath by careful closure with fine sutures 
(reinforced, if necessary) and the intel- 
ligent use of drains and retention sutures.” 
He makes no mention of bandages. 

The paper of the second surgeon is 
based on 26 cases which occurred at Mt. 
Sinai Hospital, out of 2750 laparotomies, 
with 3 additional cases taken from private 
service, making 29 in all. He is very posi- 
tive that while “the mechanical factor 
played an important role in almost all, 
the underlying disease with its tendency 
to poor and ineffectual healing constituted 
the basic element in the etiology of 
abdominal disruptions.” He closes the 
incision almost entirely with chromic 
catgut (size not stated), which he uses 
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both for the peritoneum and the fascia. 
He states that retention sutures of silk or 
silkworm gut were used “in less than a 
dozen of 2750 patients,” and adds that 
their absence had greatly diminished the 
incidence of “liquefaction and deep stitch 
abscesses.” He unhesitatingly states that 
“it is extremely dubious whether their 
routine use would cause fewer dehis- 
cences,” and that “the silk layer technique 
is never employed in laparotomies.”’ The 
mortality of dehiscence he places at 28 
per cent. He reports 1.5 per cent of dis- 
ruptions in 401 gall-bladder cases, and 
2.2 per cent in cases of fibroid tumors. 
Strange to say, the rectus muscle which 
has been split “is rarely sutured.” The 
seventh postoperative day is the one in 
which disruption is most common, and 
this occurrence “appeared to follow in 
the wake of removal of the skin sutures.” 
He evidently uses the postoperative binder, 
but its chief value he seems to feel is 
““as an additional barrier to the escape 
of abdominal contents in case of frank 
evisceration.” 

In his concluding summary we find that 
dehiscence occurred in almost exactly 
1 per cent of his 2750 laparotomies. He 
calls attention to its increased frequency 
in operations for uterine fibroids, and 
feels that the main source of the trouble 
is “failure of regenerative powers of the 
tissues.” His concluding sentence reads as 
follows: “‘Wound dehiscence will never 
be an avoidable surgical complication 
until methods are available to accurately 
differentiate those patients with poor 
reparative powers, and until means are 
at hand which will unfailingly promote 
the prompt healing of tissues in these 
specific cases.” 

The writer of the third paper is not able 
to give the number of abdominal sections 
made in the first surgical division of 
Bellevue, but reports 46 cases of dis- 
ruption, in 36 of which there was protru- 
sion of viscera. He states frankly that this 
accident has been so general that “every 


surgeon on the division doing abdominal 
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surgery had experienced one or more 
operations with this complication.” He 
states very positively that “‘no retention 
sutures are used in sewing up the abdom- 
inal wounds,” and that dehiscence “‘oc- 
curred solely in wounds in which the 
absorbable gut was used.” He also states 
that the largest proportion of accidents 
“occur after the sixth day postoperative.” 
This he suggests as “possibly explained 
by the fact that at this time the sutures 
have been removed in many of the cases.” 
Of the 28 patients who recovered, a 
follow-up showed that “the usual result 
was one of postoperative ventral hernia.” 

In the 46 cases, he frankly states that 
chromic catgut (size not mentioned) was 
the suture material used in all, and that 
no silk or silkworm gut was used except 
for skin apposition; no retention sutures 
were used; but he states positively that 
this complication “occurred solely in 
wounds in which the absorbable gut was 
used.” He assigns the causes of the 
disruption as chiefly infection and cough- 
ing (17 cases of each), but includes, as 
do most of the others, vomiting, hiccough, 
distention, etc. 

The fourth surgeon reports 30 cases 
at the Roosevelt Hospital. He is unable 
to state percentages; but 53 per cent died. 
Their usual method of closing incisions is 
by layers with plain or chromicized catgut 
(size not given), but with tension sutures 
of silkworm gut or dermal through the 
skin and anterior fascia, and fine silk for 
the skin. He adds, however, “‘some of our 
staff have placed their trust entirely in 
catgut without any tension sutures.” 
He advises that because of the usual date 
of disruption the tension sutures should 
be left in “until the twelfth day.” He 
emphasizes what he calls the “early dis- 
solution of catgut” as being responsible 
for the accident, and speaks, apparently 
with some little criticism, of those of his 
staff who trust completely in catgut “with- 
out any tension sutures.” As a preventive 
of the accident he promptly states that 
“too much faith must not be placed in 
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catgut,” and that the chief protection 
“lies in nonsoluble tension sutures... . 
placed at short intervals.’’ These tension 
sutures he leaves in until the twelfth 
day. In common with most of the others, 
he says nothing about bandages. 

In the fifth and last paper, the surgeon 
reports from the Post-Graduate Medical 
School. He quotes from Starr and Nason, 
who, out of 2455 laparotomies, had 15 
cases of disruption, 0.61 per cent. Forty 
per cent of these ruptures followed cancer 
operations, and out of 135 such operations 
there was disruption in 4.4 per cent. At 
this hospital in 1932, out of 1000 lap- 
arotomies there were 4 cases of disruption 
with one death. He speaks of the prompt- 
ness with which eventration takes place 
“shortly after the removal of the retention 
sutures,” and of the frequency with which 
the accident takes place even when the 
stitches are not removed until the twelfth 
day. It seems that practically all the 
operators use nonsoluble retention sutures; 
but these are removed “‘any time from the 
tenth to the fourteenth day.” In his 
final paragraph he directs the application 
of six surgical procedures, but for some 
reason fails to mention the introduction 
of stay sutures, but speaks very positively 
as to the necessity | of “ accurate coaptation 
of the peritoneum.” 

In the general discussion which followed, 
the first speaker seems to be firmly of 
the opinion that “the stage has been 
reached in which those who use catgut 
for abdominal wall closure must prove it 
is as adequate as closure with silk’’; and 
he is quite positive that a fair trial of “clo- 
sure with nonabsorbable material should 
be given.” He speaks very positively of 
the appearance of disruption in cases in 
which stay sutures are not inserted or are 
removed too early, and calls for an ac- 
ceptance of the evidence and the practice 
of “closure with nonabsorbable material.” 
He does not call for the maintenance of 
this form of support for any distinct 
minimum of time, nor does he mention 
bandages. 
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Another member also speaks highly of 
tension sutures, and seems to be quite 
convinced that “with increased use of 
these, putting them more closely together 
than was usually done, disruption would 
be less frequent.” He fails to specify a 
minimum period of retention. Some of 
the other speakers also mention the use 
of tension sutures. 

The third speaker differs very materially 
from the first, in that he thinks silk should 
not be used in the Clinic, except by men 
who have had considerable training and 
experience in its use. 

A visiting surgeon from Yale Medical 
College calls attention to the failure of 
many operators to close the posterior 
rectus sheath, and this failure he thinks 
responsible for some of the disruptions. 
He speaks of “inaccurate apposition and 
the presence of hematoma” as a possible 
cause of early digestion of catgut, but 
suggests the importance of the stay 
suture; he says nothing about bandages. 

From a careful study of these papers 
and discussion it seems very evident 
that many of the surgeons when using 
stay sutures remove them as early as the 
seventh day, and none of them seem to 
leave them beyond the twelfth day, Le., 
eleven full days. I can find no reference 
in any of the papers to the further pro- 
tection of the abdominal incision by means 
of a properly adjusted abdominal bandage, 
although it would seem to be self-evident 
that such a support would be highly con- 
ducive to materially reducing the trauma 
inflicted by the sutures and diminishing 
the risk of postoperative infection and 
hernia. The directions given by R. F. 
Kieffer, in the first volume of Lewis’ 
“Practice of Surgery,” seem to be quite 
generally ignored: “In any abdominal 
case the dressings should be reinforced 
by a scultetus or many-tailed bandage 
applied snugly around the abdomen.” 

Since the appearance of this symposium 
I have discussed the matter with several 
of our local surgeons, and have corre- 
sponded with others in various cities. 
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Nearly all admit the occurrence of dis- 
ruptions in their practice. Most of them, 
if they use retention sutures, remove 
them at about seven to ten days, few if 
any allowing them to remain beyond the 
ten. (It is a little surprising that Dr. 
Kieffer, in his article referred to in the 
previous paragraph, gives specific direc- 
tions that the silkworm gut retention 
stitches should be removed in “‘ten days.’’) 
Practically all who report no disruptions 
are followers of the technique I practice. 
My first abdominal operation, an ova- 
— on a young girl, was made June 
1886. Recovery was prompt, and she 
ioe So perfect health for many years. 
At that time the custom among surgeons 
was to remove the stitches in one week; 
but it was the additional custom, at least 
among Ohio surgeons, to support the 
abdomen for some time afterwards by a 
snugly applied bandage. In my thirty- 
sixth case I again removed the stitches 
at the end of a week, healing having 
apparently taken place in a most satis- 
factory manner. Later in the day the 
incision burst open; but the hospital 
intern ignored it and when I saw the pa- 
tient the next morning peritonitis had 
begun, with fatal result. I then extended 
the removal to ten days. This answered 
satisfactorily for a considerable time, 
when again a case of disruption took place; 
but I was at once notified, closed the 
incision and with perfect and prompt 
recovery. The removal was then extended 
to twelve days, and for more than a year 
there was no trouble; then in a very fleshy 
patient, apparently in perfect health, 
from whom I had removed the uterus 
for cancer and who had apparently made 
a perfect recovery, the accident occurred 
after the stitches were removed. Again 
I was promptly notified, repaired the 
opening, and she too made an uneventful 
recovery. The minimum of removal was 
then extended to fourteen full days. 
That last disruption occurred more than 
thirty-four years ago, and since then, 
with the adoption of the fifteenth day 
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removal, nothing of the kind whatever 
has occurred. I have, therefore, felt con- 
vinced of the correctness of my view of 
the accident, namely, that it is simply 
the result of merely a delay in firm union. 
The seriousness of the accident, however, 
more than justifies the unnecessary delay 
which undoubtedly occurs in many cases; 
but “safety first” should be the deciding 
dictum. 

In closing the incision, if in the midline 
or close to it, I take pains to thoroughly 
expose, by incising its sheath, the rectus 
muscular tissue on each side. My assistant 
catches with hemostats the edges of the 
peritoneum and transversalis fascia and 
draws them up into the incision; with 
chromic catgut No. 2, and by an over-and- 
over stitch drawn snugly, I close that 
layer, but with the edges distinctly everted 
so that no raw surface is presented to 
the omentum. The sewing is usually com- 
menced at the lower end of the incision. 
Having reached the upper end, with the 
same suture I whip together the recti 
muscular tissue, catching if necessary the 
everted edges of the peritoneum and 
transversalis fascia. Having reached the 
lower end of the incision my assistant 
catches the aponeurosis on each side, and 
with the same suture I close the opening 
by what is called a “chain stitch,” so that 
while each stitch is tightened by itself 
and the aponeurosis brought together, 
there is no delay in the tying of knots and 
no knots to predispose to later trouble. 
Having reached the upper end, the suture 
is tied in the usual way, and the end cut 
short. Occasionally, when the patient has 
had numerous children or for other reason 
the abdominal walls are greatly relaxed, I 
overlap the peritoneum and transversalis 
fascia and also the aponeurosis, sometimes 
securing an overlapping of a couple of 
inches: under those circumstances I am 
careful to remove the fat from the adjacent 
surfaces of the aponeurosis, so that there 
will be no failure in securing strong union. 
The wall having been thus closed with 
three lines of continuous suture, silkworm 
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gut stay sutures are introduced, which 
include the skin, a pretty wide sweep of 
fat, the aponeurosis with its line of suture 
and a part of the underlying muscle. These 
stitches are inserted closely enough to- 
gether to give firm and uniform support 
to the entire line. Care should be exercised 
that they are so tied as to give due support, 
but not so tight as to interfere with the 
blood supply or the vitality of the tissues. 
The edges of the skin are then whipped 
together by a continuous suture of chromic 
catgut No. 2. Occasionally, if there may 
be any doubt of the catgut, silk or fine 
annealed and enameled copper wire may 
be used. Over the incision is placed a 
pad of gauze, and the abdomen is then 
supported by a firm bandage with tails 
so that it can be properly adjusted and 
there will be no slipping. 

If all goes well the wound is exposed at 
the end of a week, dilute iodine (14 
strength of the tincture) is applied along 
the suture line and a pad and bandage 
carefully reapplied. At the end of two 
full weeks I personally open the dressings, 
and if all is well remove the silkworm gut. 
The abdominal bandage is then reapplied 
and the patient allowed to move around 
the room and to go home at the end of 
another week, or a little sooner if she does 
not live too far away. If on thus opening 
the bandage any sign of infection or weak- 
ness is found, the dressings are replaced 
and removal delayed as long as necessary; 
but such delay is almost never indicated. 

In going over my records I find notes of 
17,028 abdominal sections, not including 
a number made since January first. These 
operations embrace over 7000 abdominal 
hysterectomies (more than the usual pro- 
portion of them for cancer because of my 
connection with the local Cancer Clinic), 
many thousands of appendectomies, many 
gall-bladder and stomach operations, in- 
testinal resections, abdominal removal of 
the kidneys, herniotomies, etc. In the 
early part of my operative work there 
occurred the three disruptions referred to 
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above, but during the more than thirty- 
five years since adopting the present 
technique, during which period I have 
made 16,465 abdominal operations, there 
has not been a single one, or anything 
approaching it, while postoperative her- 
nias are almost unknown. 

Surgeons have for ages recognized that 
in certain patients, for unknown reasons, 
there may be quite a long delay in union 
of a fractured bone, although the apposi- 
tion is perfect; so in abdominal incisions, 
I see no reason why we might not fully 
expect in certain patients, but without 
any assignable cause, that there should 
be a similar delay; and because of our 
inability to differentiate the cases in which 
the incision should be supported by stay 
sutures such sutures should be uniformly 
inserted and should remain until there has 
been ample time for sufficiently firm 
union. 

Before the patient goes home I read 
to her my history, and thus inform her 
as to what was found and done, explaining 
each step of the operation in plain lan- 
guage. She is then directed as to wearing 
her going-home bandage day and night, 
for two full weeks. At the end of that 
time she may remove it at night, but 
should reapply it in the morning and 
should then wear it during the day for 
about a month, or if in winter until the 
possibility of slipping on the ice has 
passed. Undoubtedly much of this care 
is unnecessary, but it nevertheless con- 
stitutes a very important measure of 
safety. 

Practically all of these patients were 
operated upon in Columbus hospitals 
and, without regard to their financial or 
social status, were my private patients 
and under my personal and daily super- 
vision, none of them being entrusted to 
assistants or interns. 

If any surgeon is especially interested, 
he will find that all of my histories are 
open to inspection, and my secretary will 
be at his service at any time. 
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ON THE RELATIONSHIP BETWEEN 


RETROCECAL APPENDIX AND LANE'’S KINK 
AND ITS SURGICAL SIGNIFICANCE 
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in the sixteenth century it has 

attracted the attention of numerous 
investigators from the anatomical, phys- 
iological, pathological and clinical points 
of view.* The position of the appendix 
was a subject of careful study by many 
investigators; Quain, Treves, Deaver, Fow- 
ler, Monks and a great number of others 
contributed to the subject. 

In dissecting numerous cadavers, we 
found that in about g per cent of all cases 
the appendix is retrocecal and in about the 
same percentage of cases there is present 
a Lane’s kink (the terminal part of the 
ileum is attached to the brim of the pelvis). 
We were impressed by the frequent coinci- 
dence of these two conditions and by the 
fact that this association occurs in more 
than go per cent of the cases. 

The first and only reference to the 
association of these two conditions was 
made by one of the co-authors! (J. S.) in 
1931 when he wrote: “It might be of some 
use as a guide to a surgeon to know that 
the freely movable terminal part of the 
ileum does not necessarily mean that there 
is not a retrocecal appendix, but a terminal 
part of the ileum bound down by peritoneal 
folds to the m. psoas does suggest a 
retrocecal appendix.” With the exception 
of the afore-mentioned article, we failed 
to find in literature any references to 
coincidence of these two conditions. 


Sin the appendix was first described 


*The appendix was first recognized as a separate 
visceral organ by Berengarius in 1524, first described 
by Vesalius in 1543 and the name of appendix vermi- 
formis was coined by Vidus Vidius in 1561. 

1Spivack, J. L. Congenital absence of appendix 
vermiformis. Am. J. SurG., n.s. 13: 297 (Aug.) 1931. 


Since that time we had an opportunity 
to examine 370 cadavers and have found 
the following: 

Out of 370 cadavers examined, 313 were 
males and 57 females: 


Males (313 cases) 


a. Ileum and appendix free... 
cases 

b. Ileum attached and appendix re- 
trocecal . . . 22 cases 

c. Ileum attached and appendix free 

4 cases 

d. Ileum free, appendix retrocecal .. . 
2 cases 

Thus, in males, out of 313 cases, the 
ileum was attached 26 times (8.3 per cent) 
and the appendix was retrocecal 24 times 
(7.7 per cent). The coincidence of both 
conditions simultaneously present was 92 
per cent. 


285 


Females (57 cases) 


a. Ileum and appendix free... 45 
cases 
b. Ileum 
trocecal . . 
c. Ileum 
. I case 
d. Ileum 
Thus, in the female, out of 57 cases, 
the ileum was attached in 10 cases (17.5 
per cent) and the appendix was retrocecal 
in II cases (19.5 per cent). The coincidence 
of both conditions simultaneously present 
was QI per cent. 
Comparing the frequency of occurrence 


of Lane’s kink and of retrocecal appendix 


attached and appendix re- 
. cases 
attached and appendix free 


free and appendix retrocecal 
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in men and women, we see that it occurs 
much more frequently in women than in 
men. However, the coincidence of both 
factors (Lane’s kink and retrocecal ap- 
pendix) is about the same (g2 per cent for 
male and g1 per cent for female). 

This rule may be utilized very advan- 
tageously by the surgeon. In case the 
appendix is not found at once, one should 
look for Lane’s kink. If Lane’s kink is 
present, then without any delay in further 
search for the appendix, the cecum is 
mobilized by cutting the posterior parietal 
peritoneum just lateral to the cecum, 
exposing the posterior wall of the cecum, 
and thus locating the appendix. After 
the appendix is removed the parietal 
peritoneum of the posterior wall is closed. 
In case of soiling of the retroperitoneal 
space it may be drained through a 
stab wound made in the lateral lumbar 
region. 

In case of operation during an acute 
attack, this will suffice but in case of 
appendectomy in a quiescent period, it 
seems to us advisable to first mobilize 


Meyer & Spivack—Appendix 


American Journal of Surgery 13 


the terminal part of the ileum and restore 
its normal position and then only to 
remove the appendix. The reason for 
restoring the normal position of ileum 
is that this type of attachment may 
more frequently predispose to the develop- 
ment of postoperative ileus. 

On several occasions we were impressed 
with the usefulness of this rule in searching 
for the appendix: in one case the cecum 
was bound down to the iliac fossa and after 
mobilizing the cecum and turning its 
posterior surface anteriorly we were unable 
to locate the appendix in spite of the fact 
that we palpated the posterior wall of 
the cecum very carefully. After some 
search we found by palpation that it was 
placed on the posterior wall of the cecum 
situated between the serous and muscular 
coats. It was necessary for us to incise the 
serosa to expose it. We feel quite sure that 
without having mobilized the cecum we 
would never have been able to find the 
appendix and would have considered it as a 
rare anomaly of congenital absence of the 
appendix vermiformis. 
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HE story of acute appendicitis in 

children has been written many 

times and in many ways. There 
remains still much to be added. Recent 
interest in statistical studies directed 
especially toward mortality rates of ap- 
pendicitis has been evident, and the 
analyses indicate in general an appreciable 
though slight increase in the mortality 
rate. It has been estimated that 20,000 
deaths occur annually in the United 
States as a result of appendicitis. 

Several fundamental facts about the 
appendix in childhood are well established: 
namely, that the appendix is much larger 
proportionately in childhood; that its 
position is less constant, usually being 
located higher; and that its walls are 
thinner, leading probably to earlier per- 
foration the younger the child. 

This paper is based upon a review of 
179 cases of acute appendicitis in children 
under thirteen years of age. The cases 
have been consecutive ones as listed in the 
files of the Union Memorial Hospital 
from the time of the opening of the 
present Hospital in September 24, 1923 
until December 31, 1932. A few whose 
records were incomplete were omitted. 
Twenty-nine surgeons, members of the 
visiting and resident staffs, were the 
operators, 97 of the patients being operated 
upon by the visiting staff and 82 by the 
resident staff. The cases have all been 
divided into three groups for analysis 
(Table 1). The grouping has been deter- 
mined on the basis of the history and 
operative findings. Group 1 (125 cases) 
were those patients who had acutely 
inflamed appendices, without gross evi- 
dence of rupture; Group 11 (28 cases), 
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those whose appendices had ruptured but 
who had only a localized peritonitis or 
abscess, showing a definite attempt at 
walling off; and Group 11 (26 cases), 
those whose appendices had ruptured, 
and who gave evidence of a generalized 
and spreading infection with little attempt 
at localization. 

The children ranged in age from twelve 
years to an infant of four months. The 
latter patient, operated upon by the writer, 
finally succumbed thirty days after opera- 
tion due to an intractable obstipation 
probably contributing to the original 
appendicitis. As shown in Table u, the 
incidence increases steadily with age. 
Many cases, some of them extraordi- 
nary, have been reported in infancy, 
but one must still consider them as 
rarities. Toward the upper age groups, 
this ‘‘abdominal tonsil,” as it has been so 
aptly called, is very commonly affected. 
Conversely, as the age increases, it can be 
noted that there is a decrease in the 
severity of the disease. The younger child 
is far more apt to have a ruptured appendix 
and develop peritonitis than the older 
child. Both the increased diagnostic dif- 
ficulties and the greater delicacy of the 
appendiceal walls account for this situa- 
tion. The mortality rate increases pari 
passu with the more severe forms of the 
disease in the younger years. 

The sex incidence has never been ade- 
quately explained. The majority of authors 
have reported a higher percentage in 
males. This series likewise shows a slight 
preponderance, 53.0 per cent of the pa- 
tients being male. The discrepancy was 
most marked among the acute unruptured 
cases. 


* From the Surgical Service of The Union Memorial Hospital. 
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In considering seasonal variation, the 
summer and fall are usually favored as 
the times for the occurrence of acute 
appendicitis. Dr. J. M. T. Finney has 
always taught his students that the 
disease is most common when blackberries 
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the second group, 4.3 days, but fell 
off to 2.8 days for the third or peritonitis 
group. Pain, vomiting, fever, and occa- 
sionally constipation were the commonest 
symptoms. All too often was a cathartic 
administered in the presence of acute 


TABLE I 
GENERAL DISTRIBUTION OF CASES: TYPE, SEX, AGE, TEMPERATURE, LEUCOCYTE COUNT, 
DURATION OF,SYMPTOMS, HOSPITALIZATION, AND MORTALITY 


= __ | Aver — Average | Average | Days’ Hos- | 2| Mortal- 
Group = age S Tempera- | Leucocyte | pitalization | 

Age ture Count | (Survivors) las 


Acute unruptured............... 56/69|125| 9.0 


° 


2.0 100.7 15,800 9.8 


Ruptured with abscess........... 15|/13| 28) 7.3 4.3 101.3 20,429 22.1 o 0 
Ruptured with spreading peri- 
13/13} 26| 6.0 2.8 101.9 20,473 25 7| 26.92 


2.5 100.9 17,276 


are ripe, i.e., In midsummer. In infants 
and children there is probably less varia- 
tion than in adults. This series shows 
(Table 111) very little seasonal change 
except in the summer months when 50 
cases or 27.9 per cent of the total occurred. 


abdominal pain, doubtless contributing 
in many instances to rupture. One is 
reminded of the plea of that famous 
British surgeon, Lord Moynihan, to curb 
what he aptly termed “the philo-cathartic 
propensities of Motherhood.” In_ the 


TABLE II 


DISTRIBUTION OF CASES AND MORTALITY BY FOUR-YEAR AGE GROUPS 


Acute 


Four-year Age Number | Per Cent | Unruptured 
Groups of Cases | of Total 


Ruptured with 
Spreading 


Ruptured with 
Abscess Peritonitis 


Presthe Mort. 


Cases 


Per Cent 


Cases | Per Cent | Cases | Per Cent 


Te 27 15.1 12 44.5 


5 18.5 10 37.0 6 22.2 


 iciuedases 55 30.7 31 56.4 13 


23.6 II 20.0 I 1.8 


ae 97 54.2 82 84.5 10 10.3 5 5.2 o 0.0 


From the history can be learned the 
duration of symptoms. Variations from a 
few hours to an attack extending over 
many days were observed. As would be 
expected, the shortest average of time 
occurred in the acute unruptured group, 
two days. The time between onset of 
symptoms and operation was doubled in 


absence of a mass or the board-like rigidity 
of peritonitis, generalized abdominal ten- 
derness, often most marked in the right 
lower quadrant, is the most outstanding 
symptom. One comes to believe that 
just as the existence of point tenderness 
in the diagnosis of a crack in a long bone 
is so important, just so is the eliciting of a 
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definite point of tenderness in the region 
of the appendix a finding of the utmost 
significance. Needless to say, the examina- 
tion of these little patients is frequently 
fraught with difficulties and may have to 
be repeated once or more, after intervals, 
before the examiner can feel assured of his 
findings. 


TABLE III 
SEASONAL INCIDENCE 
Season Cases Per Cent 


The rectal temperature taken on admis- 
sion showed the expected increase with 
each group. The average for the first or 
acute group was 100.7°F., for the second 
or abscess group 101.3°F., and for the 
third or peritonitis group 101.9°F. Needless 
to say, many cases had normal tempera- 
tures, and one makes a mistake to await 
fever in the face of definite abdominal 
signs. 

"The leucocyte count is always interesting. 
These children altogether averaged 17,276 
white blood cells per cubic alienate: of 
blood. The non-ruptured cases averaged 
15,800 cells while the ruptured cases 
averaged 20,400 cells. One comes to feel 
that the evidence of a high white count 
is very significant, but that the dependence 
to be placed upon a low count in the 
presence of other symptoms is not great. 
One child with generalized peritonitis 
had a count of only 3000 white blood cells. 
A leucopenia, in fact, in the presence of 
acute appendicitis points to an unfavorable 
prognosis. 

Instructive statistics on the differential 
diagnosis are diflicult to assemble. Much 
has been written about pneumonia, mesen- 
teric lymphadenitis, the exanthemata, 
pyelitis, etc., and their differentiation 
from appendicial disease. Each one of 


these and many others offer difficult 
problems, and all too often prove pitfalls 
for the diagnostician. But from personal 
experience, 


the commonest and most 
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difficult differentiation is from the in- 
definite gastrointestinal disturbances seen 
at certain seasons and occasionally in 
apparent epidemic form. Repeated ex- 
aminations during a comparatively short 
period may preclude a diagnosis of ap- 
pendicitis due to a complete change 
in the picture. If on the other hand 
the suspicious symptoms persist or be- 
come aggravated, one is obliged to advise 
appendectomy. 

The treatment of all these children has 
been operative. In a few instances surgery 
was delayed, either because of the very 
poor condition of the patient or because 
of a real uncertainty in the diagnosis. 
For the most part, however, they were 
operated upon at once. Straight ether 
or nitrous oxide and ether was the 
routine anesthetic. Among the recent 
cases, “avertin’” was occasionally ad- 
ministered as a basal anesthetic, and has 
been found most satisfactory, especially 
for the apprehensive child. With only five 
exceptions, the incision was a McBurney 
one. There seems little doubt that in 
children, at least, this gives most ready 
access to the appendix and certainly is 
most satisfactory for drainage. The five 
exceptions were in the ruptured group 
where either there was question about 
the diagnosis or where an abscess pre- 
sented near the midline. The principles 
of drainage have followed closely those 
laid down by Dr. J. M. T. Finney, namely, 
to close the peritoneum without drainage 
in the absence of any perforation or 
rupture, even though there be large 
amounts of cloudy fluid present; on the 
other hand, when there is evidence of 
perforation or rupture to drain thoroughly 
with cigarette drains. One is rather led 
to the conclusion that as far as the peri- 
toneal cavity is concerned, it is better to 
drain thoroughly or not to drain at all; 
halfway measures have little place. One 
of the most striking findings in this study 
is the fact that the 12 cases of unruptured 
appendicitis that were drained averaged 
20.0 days in the hospital while the 113 
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undrained cases averaged only 8.7 days. 
Most of the non-ruptured cases which 
were drained were operated upon by 
members of the resident staff, whose 
extreme conservatism has doubtless led to 
more drainage than was the practice of 
their more confident seniors. The average 
length of hospitalization of the case with 
spreading peritonitis who survived was 
25.0 days or more than two and one-half 
times that of the non-ruptured case, which 
was 9.8 days. The abscess case averaged 
22.1 days. 

Complications occurred in a number of 
instances. In 4 cases they contributed 
toward a fatal outcome, 3 patients suffer- 
ing from intestinal obstruction and a 
fourth from bronchopneumonia. Wound 
infection or localized abscess formation 
occurred g times, bronchopneumonia or 
bronchitis 5 times and pyelitis 3 times. 

Statistics of mortality rates taken from 
several recent reports are published here- 
with (Table tv). It must be emphasized 
that these figures, as well as all the 
statistics of this group of patients deal 
only with acute cases, and are to be 
differentiated from statistics often quoted 
drawn from all types, acute and chronic. 
In this group of 179 cases, there were 7 
deaths, yielding a mortality rate of 3.91 
per cent. This is the lowest rate for a 
similar series that has been discovered in 
a review of the literature. 


TABLE Iv 
MORTALITY IN ACUTE CASES AS REPORTED BY VARIOUS 

AUTHORS 

Autbor Number 
of Cases Per Cent 


In analyzing the 7 cases that terminated 
fatally, the first and most striking observa- 
tion is that all were in the group classified 
as ruptured with a spreading peritonitis. 
This means that there were no deaths 
among the 125 cases of acutely inflamed 
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appendices without gross evidence of 
rupture, nor any deaths among the 28 
cases showing a local peritonitis or ab- 
scess. In the second place, one is struck by 
the fact that with the exception of an 
eight-year-old boy, all of the children 
who died were under five years of age, 
and that the average age of the 7 patients 
was only 3.2 years. Further data (Table v) 
show that the average duration of symp- 
toms before operations (3.6 days) was 
greater than that for the entire group 


TABLE V 
ANALYSIS OF DEATHS 

Average age........ 3.2 years 
Duration of sy mptoms. ao ad . 3.6 days 
Average temperature..................... 101.8 
Average leucocyte count. 17,714 


(2.5 days); that the average temperature 
(101.8°F.) was approximately a degree 
above that for the entire group; but that 
the leucocyte count (17,714) was almost 
identical with that for the entire group, 
and well below that (20,473) for the 
group of children showing a spreading 
peritonitis, the group to which they 
all belonged—further evidence of the 
ominous prognosis of a poor leucocytic 
response. These mortality statistics all 
point clearly to the inevitable conclusion 
that acute appendicitis especially in a 
young child may speedily lead to the 
direst of consequences, yet that operation 
when performed early is satisfactory and 
safe. Consequently, there is placed upon 
the physician and surgeon a grave respon- 
sibility, that of promptly suspecting and 
diagnosing the disease, then of assur- 
ing surgical treatment with the utmost 
dispatch. 


CONCLUSIONS 


1. A series of 179 cases of acute 
appendicitis in children under thirteen 
years of age has been reviewed. 

2. Grouped pathologically, there were 
125 children with acutely inflamed un- 
ruptured appendices, 28 with ruptured 
appendices and localized peritonitis, and 


- 


18 American Journal of Surgery 


26 with a generalized or spreading peri- 
toneal infection. 

3. The age incidence showed a steady 
increase with the years. The youngest 
case was a four-months-old infant. 

4. The sex incidence showed a slight 
preponderence of males while the seasonal 
incidence favored only slightly the sum- 
mer months. 

5. The average duration of symptoms 
varied from two days for the acute 
unruptured group to 4.3 days for the group 
with localized infection. The usual symp- 
toms of pain, vomiting, and occasionally 
fever were encountered, and emphasis is 
placed upon the importance of finding a 
localized tenderness in the examination. 

6. The average temperature and the 
average leucocyte count increased with 
the degree of involvement. Leucopenia 
offers an ominous prognosis. 

7. Differential diagnosis is especially 
difficult in dealing with the indefinite 
gastrointestinal disorders seen at times 
in epidemic form. 

8. The treatment has been universally 
surgical and has been characterized by 
McBurney incisions and closure without 
drainage when no perforation or rupture 
was present. When there has been definite 
leakage, thorough drainage with cigarette 
drains was effected. 
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9. Hospitalization averaged 9.8 days 
for the unruptured cases, 22.1 days for 
the abscess cases, and 25.0 days for the 
survivors of the spreading peritonitis 
cases. 

10. The mortality rate was 3.91 per 
cent, the lowest for a similar series of 
acute cases observed in a review of the 
literature. 

11. The children who died all belonged 
to the group having a spreading or gen- 
eralized peritonitis, and in addition aver- 
aged only 3.2 years of age. 

12. These findings emphasize the ex- 
treme danger to life of perforation of the 
appendix in a young child and at the 
same time demonstrate the relative safety 
of operation in the earlier stages before a 
spreading peritonitis develops (153 cases 
with no deaths). 


REFERENCES 


1. Apt, I. A. Abt’s Pediatrics. Phila., Saunders, 1924, 
3: 560. 

2. Farr, C. E. Appendicitis in children. Arch. Pediat., 
46: 335-345 (June) 19209. 

3. KiRSCHENMANN, J. J. Appendicitis in children. Am. 
J. SuRG., n.s. 16: 318-322 (May) 1932. 

4. SEEGER, S. J. Appendicitis in infancy and childhood. 
Surg. Gynec. Obst., 42: 536-539 (April) 1926. 

5. Tascne, L. W. Appendicitis in children. Am. J. 
M. Sc., 182: 86-94 (July) 1931. 

6. Woopa.t, C. W. A study of acute appendicitis in 
children under 12 years of age. N. York J, Med., 
28: 322-325 (March 15) 1928. 


among the causes of death. This 

is particularly unfortunate, be- 
cause this is a disease which even the 
laity recognize as surgically curable when 
seen early and promptly operated upon. 
Among the more serious diseases, there 
is not one which yields more uniformly 
happy results, when early surgical treat- 
ment is instituted. But the factors which 
govern the stage in which the disease 
comes under medical care, are often fortui- 
tous and certainly not always controllable. 
For the frequent mildness of early symp- 
toms suggest the exhibition of homely 
remedies before a physician is called; 
castor oil and epsom salts attain the first 
place in popularity and use under these 
conditions. Consequently on any large 
and active surgical service, there are 
still admitted a high percentage of late 
cases of appendicitis, and many, sadly 
enough, still die. 

This is particularly pertinent to the 
appendicitis of childhood where the mor- 
tality rate is even today, with our great 
advance in surgical therapy, still ex- 
tremely high. 

The figures on death by appendicitis 
from registration areas of the United 
States in 1933 make unpleasant reading, 
especially for surgeons. However, we are 
not concerned here with a. statistical 
survey of this most common of surgical 
diseases, but rather, with what we believe 
is a more rational approach to the gan- 
grenous, suppurative or perforated ap- 
pendix, with its attendant greater or lesser 
degree of peritonitis. We are concerned 
with a surgical maneuver which is calculated 
and better adapted to reduce the morbidity 


still ranks high 
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as well as the mortality of these cases. 

After reviewing the literature on the 
subject of old incisions for appendicitis, 
one is deeply impressed by the thorough- 
ness with which this subject has already 
been covered, and from almost every 
conceivable angle, and practically all 
before twenty-five years ago. In consider- 
ing the variety of incisions variously 
advocated, it seems that the only possible 
suggestion not already made or implied, 
is that of transverse section of the ab- 
dominal rectus muscle. It is easy to see 
then, that this is hardly a subject for 
complete originality of treatment, and, 
while the incision herein described is not 
to our knowledge elsewhere or previously 
exactly described, it is certainly the logical 
outcome of so much that has gone before 
and previously labored over from many 
angles. 

In 1894, McBurney described the diag- 
onal incision which he had been using for 
some time, and also the gridiron modifica- 
tion which is the muscle splitting procedure 
we now understand as the McBurney 
incision. This was thirty-seven years ago, 
and it is interesting that McBurney 
mentions the almost universal abandon- 
ment of the median incision for the fol- 
lowing reasons: The appendix lies well 
to the right of the outer border of the 
rectus and is frequently to the outer side 
of the. cecum and ascending colon, and is 
therefore not easily accessible from the 
midline, and further, where drainage is 
indicated, it is not so well effected here. 
He also indicates the liability to hernia 
afterward at this location. 

Nevertheless, in the following year, 
1895, Battle announces a right rectus 


* From the Surgical Service of Edwin Howe Fiske, mp.., Kings County Hospital, Brooklyn, N. Y. 
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incision, which undoubtedly, far superior 
to the old linea alba incision, is still open 
to some of the criticism which McBurney 


L.W. Van Peut. 
Fic. 1. 


so justly expressed in connection with 
the midline incision. In the next four 
years came articles by Joloquier, Kam- 
merer, Lennander and Edelbohs, all deal- 
ing with types of right rectus incisions, 
without doing away with the fundamental 
objections to that approach. In the year 
following Battle’s article, J. W. Elliot! 
described a transverse incision which 
seems to be the first on record. This was a 
short incision about the level of the 
anterior superior spine, and starting 15 
inch inside the linea semilunaris, and 
running transversely toward the iliac 
spine. The external oblique aponeurosis 
was cut in line with the skin. The internal 
oblique and transversus was separated in 
line with the skin. Apparently the value 
of the idea contained in this transverse 
incision, was largely overlooked until 
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this paper was re-discovered by Gwilym 


G. Davis of Philadelphia some nine years 
later (1905). In November, 1905, A. E. 


LeW. VanPeuT 


Fic. 2. A, external oblique fascia and muscle. B, rectus 
sheath and muscle. 


Rockey? of Portland, Oregon, described a 


transverse incision which has since, with 
various modifications, been known by his 
name. The central idea in Rockey’s work 
is that vertical incisions were irrational 


because they ran at right angles to the 


line of skin cleavage. There is no doubt 
that this is correct. He advocated trans- 
verse incisions for many purposes of lower 
abdominal and pelvic procedure. Since we 
are here concerned with incisions for 
appendicitis, those discussed by Rockey 
for other purposes will not be considered. 
Rockey’s incision for simple appendectomy 
is described as a transverse incision 115 
inches long with its center over McBur- 
ney’s point. After the aponeurosis of the 
external oblique is bared, the remainder 
of the procedure is identical with that 
described by McBurney. The peritoneum 
is opened transversely. For more compli- 
cated cases requiring wider exposure, the 
short transverse incision of the skin, and 
superficial fascia, may be extended to the 
median line and the opening in the 


2 Med. Rec. (Nov.) 1905. 
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external oblique carried across the rectus 
sheath. The rectus sheath is then opened 
along the outer side of the rectus muscle 


Fic. 3. A, external oblique fascia and muscle. B, rectus 
sheath and muscle. c, internal oblique muscle. 


in a vertical manner both above and below 
the level of the transverse incision. Where 
drainage is indicated, Rockey recommends 
that it be accomplished either at the point 
where all incisions converge, or at the 
outer end of the transverse incision, by 
making a small opening in the external 
oblique, directly over the most lateral 
end of the separated internal oblique and 
transversus. The whole argument for 
transverse incision as described and advo- 
cated by Rockey is actuated by a wish to 
take advantage of the natural lines of 
skin cleavage, and to secure a firmer and 
neater scar while retaining McBurney’s 
principle for the prevention of postopera- 
tive hernia. We are convinced that Rock- 
ey’s incision attains these ends. 

Just two months after Rockey’s paper 
appeared Gwilym G. Davis* published 
an article called ““A Transverse Incision 
for the Removal of the Appendix.” This 
article had been previously presented as a 
paper before the Philadelphia Academy of 
Surgery, in October, 1905. In this article, 
Davis reviews the various incisions in 
general use up to that time, pointing out 


3 Ann. Surg. (Jan.) 1906. 
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their advantages and defects. He mentions 
three methods of approach to the appendix, 
namely: vertical through the rectus, ob- 


Fic. 4. A, external oblique fascia and muscle. B, rectus 
sheath and muscle. c, internal oblique muscle. p, 
transversalis fascia and muscle. 


lique as McBurney’s method, and trans- 
verse as described by Elliot in 1896. He 
proceeds to point out the obvious dis- 
advantages of the vertical rectus route, as 
cutting important vessels and_ nerves, 
uphill drainage, subsequent paralysis of 
part of the muscle, and consequent weak 
closure, and mentions the poor adapta- 
bility of the oblique incision to infected 
cases. Davis then proposes a transversus 
incision at the level of the anterior supe- 
rior iliac spine, extending from the linea 
semilunaris, laterally to or above and 
beyond the anterior superior spine. Where 
desired to gain greater exposure, the 
incision may be carried further medially, 
and the rectus sheath cut, and its muscle 
retracted to or beyond the midline. The 
external oblique aponeurosis and muscle 
are divided in line with the skin incision, 
and the internal oblique and transversus 
separated also in the line of the incision. 
The peritoneum is opened in the same line. 
Davis observes that this approach to the 
appendix is ideal, especially in suppurative 
cases, where drainage can be obtained 
at the outer end of the wound. He states 
he has never seen hernia follow this 
incision. In all of his discussions, Davis 
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is very careful to give precedence to 
Elliot in the matter of transverse incisions. 


Three years later (1909) K. Wendel- 
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Fic. 5. A, external oblique fascia and muscle. B, rectus 
sheath and muscle. c, internal oblique muscle. p, 
transversalis fascia and muscle. £, ilio-inguinal nerve. 


mann‘ published an article entitled “Lap- 
orotomy through Transverse Incision of 
the Posterior Rectus Sheath.” In this is 
described a transverse incision over one 
or both rectus sheaths at any level. The 
rectus sheath is opened and the muscle 
retracted lateralward, exposing the pos- 
terior rectus sheath which is opened with 
the transversalis fascia and peritoneum in 
line with the skin incision. This affords, 
according to the author, sufficient room 
for removal of the appendix, gall bladder, 
and pelvic structures, providing, as he 
observes, these are sufficiently mobile. 
The closure is effected by a continuous 
suture of posterior sheath fascia and 
peritoneum, allowing the rectus to slip 
back in its position, and closure of the 
anterior sheath and external oblique ap- 
oneurosis in two layers, with fine thread. 
Where the exigencies of the case require 
that both rectus sheaths be opened, and 
the muscles retracted from the midline, 
the author states that special care must be 
exercised in making and closing that part 
of the incision which passes through the 
linea alba. Patients operated upon by this 
incision are permitted out of bed in two 
days if they feel equal to it. 


4 Deutsche Zischr. f. Chir., 98: 382-380, 1900. 
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R. H. Anglin Whitelocke® under the 
heading, “Appendectomy by a New 
Route,” described a high oblique incision 
which he calls para-ilio-spino-inguinal. 
This incision is made 14 inch medial 
and parallel to the anterior superior iliac 
spine, inguinal ligament and iliac crest. 
The iliac spine marks the level of the 
center of the incision which is extended, 
as desired, equal distances above and 
below this point. The external oblique 
is divided and the underlying internal 
oblique is inspected for the natural divi- 
sion of its fibers which is often marked by 
a white line extending medialward from 
the iliac spine. Here the internal oblique 
fibers are separated in their natural 
line of cleavage and retracted. The under- 
lying transversus abdominis muscle fibers 
are separated in the same line and the 
peritoneum opened in the oblique line of 
incision. When abscess is present, he 
recommends separating the peritoneum 
from its reflection behind Poupart’s liga- 
ment, turning it medialward and opening 
it from behind, in the iliac fossae. The 
wound is closed in layers with catgut 
sutures. The advantages suggested are the 
direct anatomical approach with such an 
unfailing landmark as the anterior superior 
iliac spine, the ease of locating the ap- 
pendix, freedom from postoperative her- 
nia, and drainage through iliac fossae 
without traversing a clean field, as is 
done in the right rectus approach. The 
author is careful to list the possible dis- 
advantages, the most evident and impor- 
tant of which is the limited field and 
insuperable handicap to even modest 
exploration. 

In August of the same year (1920) 
T. Meucci® described “‘Appendectomy by 
the Lumbar Path.” The author, while 
operating through a lumbar incision for 
appendicitis, with a concomitant floating 
kidney, found the appendix so readily 
accessible through this approach that he 
subsequently used the lumbar incision for 


5 Brit. M. J. (Feb. 14), 1920. 
6 Path. Reforma Med. (Aug.) 1920. 
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several cases of appendicitis when the 
symptoms indicated a lateral or posterior 
position of the appendix. Several cases 
are cited in which the lumbar incision was 
used with gratifying results. The Roux 
lumbar incision was used. The author 
recommends the lumbar incision for re- 
trocecal appendices and abscesses. The 
field of usefulness is extremely limited, 
but presents the distinct advantage of 
downward drainage in suitable cases. 

Along somewhat the same line of 
thought, with reference to retroplaced 
appendices, P. Descomps,’ a year later 
(1921) described ‘“‘Retrocolic Appendec- 
tomy.” He states that in 20 per cent of all 
cases, the appendix is posterior, ascending 
and retrocolic, and is retroperitoneal and 
adherent, thus rendering appendectomy 
difficult and dangerous. The incision rec- 
ommended is a high oblique incision, 
perpendicular to a line joining the um- 
bilicus and the anterior superior iliac 
spine at the juncture of its outer and 
middle third. The crux of the procedure 
is mobilization of the ascending colon and 
rotation medialward with exposure of its 
extraperitoneal posterior surface. This pro- 
cedure permits visual separation of the 
appendix. 

P. Lecene® pursues the same general 
idea in an article entitled,” “‘The Posterior 
Suprailiac Incision in Certain Forms of 
Appendicitis.” This author quotes 30 per 
cent for the frequency of retrocecal posi- 
tion in appendicitis. He emphasizes the 
common observation that retrocecal ap- 
pendicitis frequently does not give the 
usual signs early, and is therefore often 
seen in the more advanced stages with 
gangrene, perforation and abscess. He 
feels that the McBurney incision is in- 
adequate because a clear field is passed 
through to open up an infected one. He 
recommends an oblique incision 2 inches 
above the iliac crest with the patient 
placed on his left side. The fascia and 
muscles are split in their line of cleavage 
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as in the McBurney incision. The deep 
circumflex vessels are ligated. Where infec- 
tion is encountered, the wound is left 
unsutured. The advantages expressed are 
proper anatomical approach and more 
rational drainage, with lessened predis- 
position to hernia. 

In 1924, Edward H. Wood?® discussed 
the disadvantages of the methods of 
appendectomy in more general use, and 
recommended a technique to obviate them. 
His article, “Some Notes on the Operation 
for Appendicitis,” lists the following dis- 
advantages of the usual appendicial ap- 
proach, namely: adhesions to viscera and 
scars, postoperative hernia, postoperative 
hemorrhage, soiling of uncontaminated 
field, undue handling of intestine and 
incomplete drainage. He recommends an 
incision in the line of the fibers of the 
external oblique, 3 to 4 inches in length, 
1 inch inside of the right anterior superior 
iliac spine, and centered 1 inch below the 
spine. The muscles are split as in a Mc- 
Burney incision, down to the preperi- 
toneal fat. The peritoneum is stripped off 
of the iliac fossae to within 1 or 2 inches 
of its reflection on to the cecum. The 
mobilized parietal peritoneum is pulled up 
to the bottom of the incision, through the 
muscles and opened. The appendix is 
reached without handling the intestine, 
and when abscess is present, it can be 
opened into directly. Simple cases are 
closed with a purse-string suture to the 
peritoneum and with the usual muscle 
closure. In drainage cases, the tube is 
brought into the lower corner of the wound, 
and drainage is effected in an extreme 
Fowler’s position. The disadvantage men- 
tioned by the author is the extreme local- 
ization of the operative field which does 
not admit of any exploration. 

In an article entitled, ““The Additional 
Posterior Incision in Certain Cases of 
Operation For the Inflammed Retrocecal 
Appendix,” the main theme expressed by 
Willy Meyer’ of New York, was prac- 

® Canadian M. A. J. (June) 1924. 

10 Ann. Surg. (Oct.) 1924. 


4 
; 
he 
J 
Say 


24 American Journal of Surgery 


ticed by the author for many years, and 
previously advocated by him.'! The inci- 
sion he described was first used by himself 
in 1896. He calls attention to the not 
infrequent experience of finding it prac- 
tically impossible to visually expose the 
retrocecal appendix, through the more 
usual anterior incision such as the right 
rectus and McBurney incisions. Willy 
Meyer recommended that when this con- 
dition arises, that the original anterior 
incision be abandoned, and that his 
additional posterior incision be used. This 
procedure is accomplished with the patient 
held inclined with a sandbag under the 
right hip. The incision starts on the level 
of a line connecting the anterior superior 
iliac spine and umbilicus and _ passes 
obliquely up and out toward the region 
of the kidney in a line midway between 
McBurney’s point and the anterior su- 
perior iliac spine for a distance of 214 to 
3 inches. The external oblique eae 
and muscle are opened in the line of their 
fibers and the internal oblique is cut 
across its fibers. When transversalis fascia 
and peritoneum are opened, the retrocolic 
space is immediately available and the 
retrocecal appendix is visually attacked. 
Drainage when necessary is at the upper 
extremity of the wound and downward. 
The apparent advantages are adequate 
exposure for visual control in removing 
a retrocecal appendix and protection of 
the rest of the peritoneal cavity from 
contamination. 

It can be clearly discerned in the com- 
munications on the subject, from 1920 to 
the present time that there has been an 
increasing appreciation of the disadvan- 
tages of the older and more widely used 
methods of approach, when dealing with 
the complicated phases of appendicitis. 
In composite, the following factors are 
recognized: (1) The indirect approach, 
often with soilage of, and drainage through 
an uncontaminated field; (2) excessive 
exposure and handling of intestine; (3) 
inadequate drainage, often circuitous and 
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frequently against gravity; (4) postopera- 
tive hemorrhage from vessels in the 
parietal walls; (5) postoperative hernia; 
(6) excessive postoperative adhesions, both 
visceral and to the scar in parietal wall; 
(7) inadequate exposure in certain types 
of retrocecal and retrocolonic appendices; 
(8) the sacrifice of adequate general 
exposure in order to attain certain specific 
advantages with reference to the appendix 
itself. As previously outlined in the resume 
of some of the more important articles 
on the subject, many of these disad- 
vantages have been overcome in part by 
variously advocated procedures. These 
methods, in almost every instance, though 
designed to procure some several specific 
advantages which they accomplish very 
well, also sacrifice some factor to that 
end. And some others, especially designed 
for a specific location of the appendix, 
as the retrocolonic, require an exactitude 
of preoperative diagnosis which cannot 
always be attained. The requirement of 
flexibility of approach without the sacrifice 
of the specific needs in the cases of ad- 
vanced appendicial pathology is of para- 
mount importance. The opportunity for 
wide exposure must be an inherent char- 
acteristic of any incision for general use 
in this condition. It is the general recogni- 
tion of this, no doubt, that is responsible 
for so general a use of the right rectus 
incision with all its manifest defects, even 
today. 

We propose the following incision: From 
a point midway between the ubilicus and 
the symphysis pubis and at the outer 
third of the right rectus, the skin incision 
is started. It passes somewhat diagonally 
outward and upward passing two fingers’ 
breadth above the anterior superior iliac 
spine, and running parallel to and one 
fingers’ breadth above the iliac crest. 
The aponeurosis of the external oblique 
is opened in the direction of its fibers up 
into the beginning of the external oblique 
muscle, which muscle is also split in the 
direction of its fibers when it is necessary 
to carry the incision that far. The internal 
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oblique then exposed is cut across its 
fibers and bleeding points at once secured. 
At this juncture the ilio-inguinal nerve is 
occasionally encountered and must be 
watched for and preserved. The trans- 
versalis fascia and part of the muscle are 
then encountered. The fibers of the trans- 
versus abdominis can be separated in their 
line of cleavage and retracted out of the 
way. The transversalis fascia and peri- 
toneum can then be opened in line with 
the previous incision. Additional exposure 
medially can be easily secured by carrying 
the incision across the rectus sheath, 
opening it widely and retracting the 
rectus muscle, medially. Laterally, the 
incision can be carried far into the flank 
approaching the reflection of the parietal 
peritoneum on the ascending colon. The 
most extensive exposure can be secured 
also in the rare instance when it might 
be needed by carrying a vertical continuing 
incision up or down the rectus sheath. 
The extreme normal limits of the incision 
without recourse to the rectus sheath are 
seldom required. The right side of the 
pelvis in the female is readily available 
through the normal incision. The retro- 
colonic space can be approached from the 
lateral side. Where the rectus sheath is 
not opened, small gut does not often 
appear in the operative field. The cecum 
and appendix always present in the 
wound except in anomalies. Drainage is 
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effected at the outer end of the wound 
which can be made practically on a level 
with the peritoneal floor. Closure is ef- 
fected with continuous plain catgut No. 2, 
suture of the peritoneum, transversalis 
fascia and continued in a second line 
approximating the separated fibers of the 
transversus abdominis muscle and _ the 
cut fibers of the internal oblique muscle. 
The aponeurosis of the external oblique 
is then closed with continuous chromic 
catgut No. 2 suture. The skin in drainage 
cases can be packed with iodoform gauze 
or loosely closed with interrupted silk- 
worm gut sutures. It is felt that this 
procedure gives the following advantages: 
a lateral and direct approach to the 
diseased tissue without going through an 
uncontaminated field; visual attack on 
the retrocecal appendix; adequate gravity 
drainage away from the general abdominal 
cavity; freedom from handling of intes- 
tine, and reduction of postoperative 
adhesions; freedom from _ postoperative 
hernia; opportunity for wide exposure and 
exploration. 

In conclusion, we wish to state that we 
have used this incision in the manner 
described since the year 1927. We have, 
in preparation, a subsequent report on 
the use of this incision in about 1300 cases, 
this report showing a definite reduction 
in the mortality rate, and a great reduction 
in the hernia rate. 
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N an interesting article Dr. Robert 
H. M. Dawbarn! describes a procedure 
he developed for dealing with the appen- 

dix, in cases where such a procedure would 
both anatomically and pathologically be 
applicable. The reasons he gives, and the 
theories he expounds for preferring his 
technique are worthy of note. 

After reviewing the various methods 

used in treating the appendix, he proceeds 
to write: 


Of the plans above outlined, method 3 
(ligation and inversion of the stump) seems 
to the writer that in most popular use today; 
but it is based on bad surgical principles. 
What would be thought of a surgeon who 
should treat a small wound penetrating a 
gut by tying a string around it, leaving foul 
and infected surfaces tied together? And yet 
is not this exactly what this technique con- 
templates? ... We are depending upon a 
providential deposit of fibrin over a bad job. 
Of course, providence generally obliges us; 
but why use a bad principle when a good one, 
and an easier and safer is at hand? . . . The 
writer claims that his technique is based upon 
the same surgical doctrine which guides us 
elsewhere in bowel-wounds, namely to invert 
the edges and bring peritoneal not mucous 
surfaces in contact. Why in this region alone, 
should surgeons violate the rule of procedure 
followed invariably elsewhere, from stomach to 
rectum, along this canal? 


Dawbarn also draws attention to the 
fact that with ligation and inversion a 
closed cavity is created with a ligature 
at its two ends, and that should infection 
set in, the exudate is as likely to drain into 
the cecum as to the outer peritoneum. 

The steps in Dawbarn’s technique are: 


1. A continuous Lembert suture of silk is 
made to surround the appendix, running like a 
purse-string in the superficial layers of the 
cecum, '4 inch from the appendix. This 
suture is not yet tightened, though the first 
half of a surgeon’s knot is made ready. 
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2. The appendix is divided, leaving a stump 
variable in length, but never shorter than a 
half inch. 

3. The stump is stretched for a moment 
gently, by introducing through its caliber a 
closed pair of slender, mouse-toothed forceps, 
passing them into the cecum and gently open- 
ing the blades. Thereby any stricture from 
swelling of mucous membran:: or from plastic 
deposit will be stretched, and the next step 
be the easier in consequence. 

4. The stump is seized at the extreme of its 
free end by a similar fine pointed pair of 
mouse-toothed forceps, and the stump is 
promptly invaginated, turned outside in, as a 
glove-finger might be, so that when completed, 
the forceps and appendix end are \% inch 
inside the cecum. 

5. The suture is now tightened, during which 
step the forceps are withdrawn. Sometimes it 
is a help to insert a probe or grooved director, 
between the open jaws of the forceps, prior to 
withdrawing the latter, in order to prevent the 
appendix drawing itself out again with them. 

During the stretching of the canal, alluded 
to, the cecum must be pressed between thumb 
and finger, near the appendicular attachment. 
Consequently, no fecal contents can jet out 
during the instant of stretching. 


Most surgeons who use this technique 
omit the dilatation step, and yet the 
procedure presents enough drawbacks to 
preclude its popularity. They are: 

1. The complexity of the method. 

2. The danger of infection from spilling 
appendicial contents, or contamination 
of the field with the dilating forceps or 
disengaging probe. 

3. The danger of oozing from the severed 
edge of the stump. 

4. The necessity of leaving a relatively 
long stump to have enough coaptation of 
surface. 

The steps in the modified technique are: 

1. A double purse-string suture of 
black silk is inserted in the wall of the 
cecum around the base of the appéndix. 


*From the service of Dr. R. F. Ward, Department of Surge ry, Metropolitan Hospital. 
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2. The appendix is crushed trans- 
versely at a point 14 inch from the cecum 
by a long, angular, fine pointed forceps, 
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the original technique lie in: 


economy of time. 
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1. Simplicity, surgical neatness, and 


especially designed for the purpose. 

3. The forceps is then rotated to the 
opposite side. 

4. A split sponge is inserted in the 
usual manner, and a curved Kelly clamp 
is applied to anchor the appendix to the 
sponge, and prevent leakage of contents 
when severed. 

5. The appendix is shaved off on the 
appendicial clamp, between it and the 
Kelly clamp, by the carbolic knife or the 
thermo-cautery, and discarded. 

6. The handle of the appendicial for- 
ceps is now brought over, so that the 
horizontal beak becomes vertical. 

7. The clamp is pushed perpendicularly 
downwards through the double purse- 
string suture. 

8. The clamp is next unlocked, pushed 
a little bit deeper, and rotated anteriorly. 

g. The suture is tightened as the clamp 
withdraws. 

10. The suture is tied tight, and a final 
cross stitch is applied across the potential 
opening of the closed purse. 

The advantages of the modified over 


Fee. 2. 


2. Absence of danger from leakage, and 
diminished risk of infection from con- 
taminated instruments. 

3. Diminished tendency to oozing occa- 
sioned by crushing the edges. 

4. Better hemostasis, as the double 
purse-string suture and the final cross- 
stitch bring the invaginated edges firmly 
together. 

5. Doing away with the long stump, 
as the double purse-string suture approxi- 
mates enough surface. 

6. Obviation of inserting instruments 
to free the edges of the stump adherent 
to the forceps, as the tension exerted on 
the stump by torsion, and the depression 
and anterior rotation of the forceps release 
the edges. 

While the majority of surgeons drop the 
ligated stump, after or not approximating 
it to the mesoappendix, many still practice 
inversion; and it is in the hope of giving a 
fairer consideration to the definite advan- 
tages of this technique over the more 
popular ones that this modification has 
been worked out. 
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N an interesting article Dr. Robert 
H. M. Dawbarn!' describes a procedure 
he developed for dealing with the appen- 

dix, in cases where such a procedure would 

both anatomically and pathologically be 

applicable. The reasons he gives, and the 
theories he expounds for preferring his 
technique are worthy of note. 

After reviewing the various methods 
used in treating the appendix, he proceeds 
to write: 


Of the plans above outlined, method 3 
(ligation and inversion of the stump) seems 
to the writer that in most popular use today; 
but it is based on bad surgical principles. 
What would be thought of a surgeon who 
should treat a small wound penetrating a 
gut by tying a string around it, leaving foul 
and infected surfaces tied together? And yet 
is not this exactly what this technique con- 
templates? . . . We are depending upon a 
providential deposit of fibrin over a bad job. 
Of course, providence generally obliges us; 
but why use a bad principle when a good one, 
and an easier and safer is at hand? . . . The 
writer claims that his technique is based upon 
the same surgical doctrine which guides us 
elsewhere in bowel-wounds, namely to invert 
the edges and bring peritoneal not mucous 
surfaces in contact. Why in this region alone, 
should surgeons violate the rule of procedure 
followed invariably elsewhere, from stomach to 
rectum, along this canal? 


Dawbarn also draws attention to the 
fact that with ligation and inversion a 
closed cavity is created with a ligature 
at its two ends, and that should infection 
set in, the exudate is as likely to drain into 
the cecum as to the outer peritoneum. 

The steps in Dawbarn’s technique are: 


1. A continuous Lembert suture of silk is 
made to surround the appendix, running like a 
purse-string in the superficial layers of the 
cecum, '4 inch from the appendix. This 
suture is not yet tightened, though the first 
half of a surgeon’s knot is made ready. 
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2. The appendix is divided, leaving a stump 
variable in length, but never shorter than a 
half inch. 

3. The stump is stretched for a moment 
gently, by introducing through its caliber a 
closed pair of slender, mouse-toothed forceps, 
passing them into the cecum and gently open- 
ing the blades. Thereby any stricture from 
swelling of mucous membrane or from plastic 
deposit will be stretched, and the next step 
be the easier in consequence. 

4. The stump is seized at the extreme of its 
free end by a similar fine pointed pair of 
mouse-toothed forceps, and the stump is 
promptly invaginated, turned outside in, as a 
glove-finger might be, so that when completed, 
the forceps and appendix end are % inch 
inside the cecum. 

5. The suture is now tightened, during which 
step the forceps are withdrawn. Sometimes it 
is a help to insert a probe or grooved director, 
between the open jaws of the forceps, prior to 
withdrawing the latter, in order to prevent the 
appendix drawing itself out again with them. 

During the stretching of the canal, alluded 
to, the cecum must be pressed between thumb 
and finger, near the appendicular attachment. 
Consequently, no fecal contents can jet out 
during the instant of stretching. 


Most surgeons who use this technique 
omit the dilatation step, and yet the 
procedure presents enough drawbacks to 
— its popularity. They are: 

. The complexity of the method. 

2. The danger of infection from spilling 
appendicial contents, or contamination 
of the field with the dilating forceps or 
disengaging probe. 

3. The danger of oozing from the severed 
edge of the stump. 

4. The necessity of leaving a relatively 
long stump to have enough coaptation of 
surface. 

The steps in the modified technique are: 

1. A double purse-string suture of 
black silk is inserted in the wall of the 
cecum around the base of the appendix. 


*From the service of Dr. R. F. Ward, Department of Surge ry, Metropolitan Hospital. 
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2. The appendix is crushed trans- 
versely at a point 14 inch from the cecum 
by a long, angular, fine pointed forceps, 
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the original technique lie in: 


1. Simplicity, surgical neatness, and 
economy of time. 
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especially designed for the purpose. 

3. The forceps is then rotated to the 
opposite side. 

4. A split sponge is inserted in the 
usual manner, and a curved Kelly clamp 
is applied to anchor the appendix to the 
sponge, and prevent leakage of contents 
when severed. 

5. The appendix is shaved off on the 
appendicial clamp, between it and the 
Kelly clamp, by the carbolic knife or the 
thermo-cautery, and discarded. 

6. The handle of the appendicial for- 
ceps is now brought over, so that the 
horizontal beak becomes vertical. 

7. The clamp is pushed perpendicularly 
downwards through the double purse- 
string suture. 

8. The clamp is next unlocked, pushed 
a little bit deeper, and rotated anteriorly. 

g. The suture is tightened as the clamp 
withdraws. 

10. The suture is tied tight, and a final 
cross stitch is applied across the potential 
opening of the closed purse. 

The advantages of the modified over 
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2. Absence of danger from leakage, and 
diminished risk of infection from con- 
taminated instruments. 

3. Diminished tendency to oozing occa- 
sioned by crushing the edges. 

4. Better hemostasis, as the double 
purse-string suture and the final cross- 
stitch bring the invaginated edges firmly 
together. 

5. Doing away with the long stump, 
as the double purse-string suture approxi- 
mates enough surface. 

6. Obviation of inserting instruments 
to free the edges of the stump adherent 
to the forceps, as the tension exerted on 
the stump by torsion, and the depression 
and anterior rotation of the forceps release 
the edges. 

While the majority of surgeons drop the 
ligated stump, after or not approximating 
it to the mesoappendix, many still practice 
inversion; and it is in the hope of giving a 
fairer consideration to the definite advan- 
tages of this technique over the more 
popular ones that this modification has 
been worked out. 
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ACUTE GENERALIZED SUPPURATIVE PERITONITIS 


TREATMENT BY INTRA-ABDOMINAL LAVAGE WITH ETHYL ALCOHOL 
(REDUCTION OF MORTALITY FROM 50 TO 4 PER CENT)* 


R. J. BEHAN, M.D., DR. MED. (BERL.), F.A.C.S. 


PITTSBURGH, PA. 


HIS article is not intended as an 

an elaborate discussion on peritonitis, 

its various causes and the methods 
of its treatment, but is a brief review of 
my personal experiences with 70 per cent 
ethyl alcohol used as an intra-abdominal 
lavage, in generalized peritonitis, such as 
frequently follows acute suppurative ap- 
pendicitis; or the rupture of a_viscus 
(as the gall bladder, the stomach or 
the intestine); or which may be con- 
sequent upon the rapid extension of an 
inflammation involving the uterus or 
adnexa. It has been customary to expect 
that in many of these cases, death will 
ensue in a short time and if the patient does 
survive, that the convalescence will be 
distressing and prolonged. 

Any method which reduces this mor- 
tality and morbidity should merit careful 
consideration and it is with this idea in 
mind that I bring to your attention the 
effectiveness of ethyl alcohol (70 per cent), 
as an intraperitoneal lavage, in the treat- 
ment of acute generalized suppurative 
peritonitis. 

Since 1920 I have had 44 cases of acute 
suppurative peritonitis in which alcohol 
was not used as an intra-peritoneal lavage. 
Most of these peritonites were the conse- 
quence of an acute appendicitis and of 
these 44 patients, 22 died, a mortality 
of 50 per cent. I have had in a like period 
42 cases of exactly the same type of perito- 
nitis, and an additional 4 in whom the 
peritonitis followed rupture of gastric 
or duodenal ulcers. In these 46 cases, 
alcohol lavage was used and only 2 died, 
a percentage of 4.3 per cent. 


The following is the first case record I 
have in which alcohol was used (in this 
case 95 per cent) inside of a peritoneal 
cavity as a curative or protective measure: 


Mrs. J. H. was admitted to my service at 
St. Joseph’s Hospital, Pittsburgh, Pa., on 
October 1, 1923 and was operated upon October 
2, 1923. The appendix had become perforated, 
and there was free pus in the peritoneal cavity. 
On microscopic examination the pus showed 
Gram positive diplococci and Gram negative 
bacilli. At the completion of the operation, 
alcohol (about 20 c.c.) was swabbed into the 
area from which the appendix had _ been 
removed. The drains and gauze packs were 
then inserted. 

The patient (in whom alcohol was used) was 
discharged from the hospital in fifteen days, 
which was almost a week earlier than was the 
average at that time for this type of case. 


It was noted in this instance (and this is 
an observation I have repeatedly made) 
that there was almost a complete cessation 
of discharge from the drainage opening 
for a few days after the operation. Fol- 
lowing this quiescent period there was a 
gradual return of drainage which began 
about the third day. In most of these 
cases the discharge from the drainage 
opening had the foul odor, characteristic 
of the colon bacillus. (For many years 
prior to 1923, it had been my custom 
in colon bacillus infections, to introduce a 
pure culture of lactic acid bacilli into the 
postoperative infected abscess cavity. It 
was usual in such cases that within twenty- 
four hours after the injection of living 


* Rewritten from a paper read at a Meeting of the American Therapeutic Society at Milwaukee. 
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culture of B. lacticus, both the odor and 
the quantity of the discharge were greatly 
reduced.) 

For a period of years following my 
original application (in 1923) I did not 
routinely swab with alcohol over the in- 
fected area from which the appendix had 
been removed, although in several cases 
admitted to my service from 1923~1926, 
alcohol had been carefully applied to the 
area from which the infected appendix had 
been removed, with very encouraging 
results so far as local postoperative com- 
plications were concerned. However it was 
in 1926, that it became part of the routine 
technique to repeatedly swab the site of the 
appendix and adjacent tissues with 70 per 
cent ethyl alcohol on completion of the 
operation, and during the postoperative 
convalescence, to saturate the gauze dress- 
ings covering the abdominal incision with 
70 per cent alcohol. It also became the 
routine to most thoroughly saturate with 
alcohol (70 per cent) the drains and the 
dressings over the wound immediately 
before their removal. 

A case showing the benefit derived from 
such treatment follows: 


A. S. On operation, January 11, 1926, a 
gangrenous appendix was found; colon bacilli 
and streptococci were in the pus at the site of 
the appendix. The drainage gauze was kept 
saturated constantly with 70 per cent alcohol 
and the patient had a secondary closure on 
January 16, 1926, and left the hospital on 
February 1, 1926 (after twenty days of 
hospitalization). 


This period of hospitalization has now 
(1933) been shortened by making a muscle- 
splitting abdominal incision and I have, 
in very severe cases, combined this’ with 
an additional drainage opening external 
to and as remote as possible from the line 
of the primary incision. Through this 
accessory opening the drainage tubes and 
gauze are carried; if convenient and 
possible, lateral drainage is also instituted 
through a stab incision through the ab- 
dominal wall, on the right side of the 
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abdomen. This lateral incision is made as 
far posteriorly as is possible. 

We had now progressed to the point 
where we had become convinced of the 
possible benefit of alcohol saturation of 
infected intra-abdominal areas and were 
certain of its harmlessness, and only 
awaited a proper case for the clinical 
application of intra-abdominal lavage with 
alcohol. 


The first patient (D. R.) who was selected 
to have alcohol (70 per cent) lavage of the 
peritoneal cavity, entered St. Joseph’s Hospital 
on August 6, 1926, with an acute gangrenous 
appendicitis complicated by a diffuse general- 
ized peritonitis. A culture from the free pus in 
the abdominal cavity showed colon bacilli. 
The patient was discharged from the hospital 
on August 26, 1926. 


In this patient the beneficial action of a 
pure culture of lactic acid bacilli un the foul 
postoperative discharge due to the colon ba- 
cilli in the wound was particularly noticeable. 

Even with the good result I had with 
alcohol as an intra-abdominal lavage in 
this patient, I did not adopt it as a routine, 
because in the first part of the period 1926- 
1930, I did not fully realize the great value 
of alcohol lavage in suppurative peritonitis, 
as was indicated in the treatment of the 
following case: 


E. S. entered St. Joseph’s Hospital on July 
24, 1927 and died January 25, 1927 of a general- 
ized peritonitis. This patient was exceedingly 
sick on entrance. On operation under a local 
anesthetic, multiple abdominal incisions were 
made into the peritoneal cavity, and drainage 
was instituted through these incisions; but the 
patient died twenty hours after admissica. The 
culture from the intraperitoneal pus showed 
staphylococci. 


This patient, judging from the results 
which were obtained in later cases, might 
have been saved by thorough intra- 
abdominal lavage with alcohol, for since 
then I have had patients who were as ill 
as this one, and who have recovered after 
alcohol lavage. All of my later patients were 
operated upon either under local anesthesia 
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reinforced with a slight amount of nitrous 
oxide gas or were anesthetized by the 
lumbar (spinal) method. It is my experience 
that lumbar (spinal) anesthesia, if available, 
and if used in suitable cases, is of distinct 
advantage in operating upon patients with a 
generalized peritonitis. 

In reviewing the record of my service 
from 1921-1930, I find many fatal cases of 
generalized suppurative peritonitis which 
from a review of the results in similar 
and subsequert cases, I believe could have 
been saved if lavage of the peritoneal 
cavity with 70 per cent alcohol, which is 
now our regular routine, had been used. 
One such case follows: 


Miss G. M. had an acute inflammatory 
reaction in the uterine adnexa. When the 
abdomen was opened, free fibrinous fluid 
exuded. A culture from this free fluid, imme- 
diately under the incision, showed no growth, 
but streptococci were found in the pus which 
was present in the pelvis. In this patient 
(being unduly impressed by the advocates of 
no drainage) I cleansed the pus cavity and 
omitted drainage, with disastrous results in 
so far as the patient was concerned. 


Following this case I always employed 
free drainage and the good results which 
have followed our treatment of purulent 
peritonitis are predicated upon extensive 
drainage through a widely open portal, 
and when necessary by accessory drainage 
through additional openings in the ab- 
dominal wall. 

It was only natural that the experience 
which had been accumulated led me, in 
1930, to adopt intra-peritoneal lavage with 
70 per cent alcohol as a routine in all cases 
in which an acute suppurative peritonitis 
was found at operation. The peritonites 
which were encountered were usually 
complications of acute gangrenous perfo- 
rating appendicitis. 

In such cases it is my present procedure, 
after the abdomen has been opened, and 
pus or free fluid is seen in the peritoneal 
cavity, to take a culture and then im- 
mediately to introduce 100 to 200 c.c. of 
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alcohol (70 per cent) or a sufficient amount 
to fill the abscess cavity if it is walled off, 
or to flood the free peritoneal cavity if 
generalized peritonitis is present. Sufficient 
alcohol is introduced in every case to 
fill the cavity completely so that the 
fluid is flush with the margin of the 
incision. The alcohol is allowed to remain 
in situ for a few minutes and then is 
syphoned off by a suction apparatus. 

If the contents of the abdominal cavity 
are particularly foul and there is a large 
quantity of serofibrinous exudate, alcohol 
is alternately poured in and syphoned 
away until the return flow is clear. J have 
no fear of using too much alcohol and when 
large quantities are used I do not expect 
any untoward result. After the alcohol 
lavage, abdominal protective packs are 
so arranged that the entire area involved is 
isolated from the remainder of the ab- 
dominal cavity, as completely as is possible. 
The appendix is now sought and if possible 
it is removed, or if the peritonitis is the 
result of a perforated viscus, the perfora- 
tion is sought and is repaired. 

During the course of the operation the 
involved and exposed areas are repeatedly 
flushed with alcohol. As yet, I have not 
permitted excessive quantities of alcohol 
to remain for too long a period in the 
abdominal cavity, and as a rule we remove 
all excess of alcobol by sypbonage in less 
than five minutes from the time it has been 
poured into the peritoneal cavity. In 
one case (Mr. E. S.) one gallon of 70 per 
cent alcohol was used in the intra-perito- 
neal lavage. 


This patient had a rupture of the bowel, of 
twenty-four hours’ duration, and fecal contents 
were widely diffused in the abdominal cavity. 
After thorough and repeated lavage the 
infected area was isolated with iodoform gauze 
packs. A tube was then introduced and sutured 
into the ruptured bowel. The abdominal inci- 
sion was partially closed and the dressings 
were kept saturated with alcohol (70 per cent). 
After the operation, the patient had a stormy 
twenty-four hours, but otherwise recovery was 
uneventful. 
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In this case, as in many others in whom 
intra-peritoneal lavage with alcohol had 
been used, I have had determinations 
made of the alcoholic content of the blood 
(a specimen of which was removed in 
about twenty minutes and again in two 
hours after the lavage) and have not been 
greatly surprised to find that alcohol 
had been absorbed from the inflamed 
peritoneal cavity into the circulation; 
in only one case, however, was alcohol 
found in the blood in sufficient quantity 
to be mildly intoxicating to the patient. 
Table 1 is a report of the alcoholic content 
of the blood as found in 7 patients who 
had had intraperitoneal lavage. These 
estimations were made through the cour- 
TABLE | 
REPORT ON THE ETHYL ALCOHOL CONTENT OF BLOOD OF 
PATIENTS TREATED BY ALCOHOLIC LAVAGE OF THE 
PERITONEAL CAVITY DURING THE OPERATION 
FOR ACUTE PERITONITIS (MR. WILLIAM 


YANT AND ASSOCIATES) 
Case No 1: Ruptured gastric ulcer. Samples received 


9/28/32. 


Time after 
Application 
before Ethyl Alco- 
Sample hol mg. (per 
Sample Was Removed Blood 100 C.c. 
No. (Min.) (c.c.) Blood) 


Case No. 2. Generalized peritonitis, post-appendicial. 
Samples received 12/1/32. 


Case No. 3. Sample received 12/9/32. 
Case No. 4 
Case No. 5 
Case No. 6 
Case No. 7 
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tesy of the director, Mr. William Yant, 
by the Staff of the United States Bureau 
of Mines, Pittsburgh, Pa. 

A report by Mr. Yant indicates that 
the results “‘show certain inconsistencies, 
which cannot be explained except on the 
basis of the contamination of the sample. 
This is true of Sample 3, Case 2; Sample 1, 
Case 4; Sample 4, Case 6; all of which 
are unquestionably extremely higher than 
would be expected from the other analyses. 
With the exception of Case 1 and the 
exceptions noted above none of the results 
are above 100 mg. per 100 c.c. blood. 
This point is significant as it indicates 
that the amount of alcohol absorbed in 
these cases is below the concentration in 
the blood which is usually accepted as 
causing symptoms of alcoholism.” 


ILLUSTRATIVE CASES 


Case 1. Localized Peritonitis Due to Gan- 
grenous Appendicitis. 

Mary Y. had her first attack of abdominal 
pain on May 28, 1931 and was in bed for one 
week. She was operated upon September 22, 
1931. A gangrenous appendix was found. There 
was free fluid in the abdominal cavity but it 
was walled off from the general peritoneal 
cavity. Culture of the pus showed Gram nega- 
tive bacilli; intra-abdominal lavage was given. 
On October 3, 1931 there was a small amount of 
drainage. Recovery. This case is not included in 
our series. 

wu. Generalized Peritonitis Due to 
Gangrenous Appendicitis. 

M. M., forty-six years old, had a generalized 
peritonitis (due to Gram negative bacilli) 
following a gangrenous appendicitis. Two days 
before his entrance to the hospital the appen- 
dicial attack began with abdominal] pain, nausea 
and vomiting. The leucocyte count was 20,000 
with 92 per cent of polymorphonuclear leuco- 
cytes. The patient was operated upon under 
lumbar anesthesia on June 15, 1930. A gan- 
grenous appendix was found with free fluid, 
turbid and flocculent, in the peritoneal cavity. 
There was a collection of thick pus in the right 
lower quadrant. Alcohol (120 c.c.) was intro- 
duced into the abdominal cavity. After the 
operation the patient had slight nausea, some 
vomiting and hiccoughs. Hypodermoclysis of 
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1800 c.c. of 5 per cent glucose and 50 c.c. of 
sodium bicarbonate (14 per cent) was given. 
The temperature dropped in an orderly manner 
and the pulse quickly returned to normal. 
The patient made an uneventful recovery. 

Case 11. Generalized Peritonitis Following 
Subacute and Chronic Salpingitis with Recovery. 

Mrs. C. B. had an acute appendicitis, sal- 
pingitis and oophoritis. On January 26, 1932 
at 2 A.M. she had a chill accompanied by nausea 
and vomiting. There was marked rigidity of 
the abdominal wall in the right lower quadrant 
(at McBurney’s point). The dullness to 
percussion which was present extended across 
the lower portion of the abdominal cavity 
from the right to the left side. On vaginal 
examination marked resistance to the examin- 
ing finger was noted in the pelvis, on both sides 
and posterior to the uterus. On the day of 
admittance, the patient was operated upon. 
Free fluid, sterile on culture, was present in the 
abdominal cavity. A  salpingo-oophorectomy 
was performed on the right side and a partial 
oophorectomy on the left side. Alcohol lavage 
was carried out intraperitoneally; cultures 
taken on the second day from drainage open- 
ings showed streptococci. On February 10, 1932 
there was considerable drainage, and alcohol 
was injected repeatedly into the drainage area. 
On March 9, 1932 a secondary closure was done 
and the patient recovered. 

Case iv. Death from Generalized Peritonitis. 

John B. entered St. Joseph’s Hospital 
almost in extremis. At the time of operation 
his pulse was 160 plus, his blood pressure 
however was fairly good. When the abdominal 
cavity was opened a large quantity of pus 
squirted out. An appendix, totally gangrenous, 
was removed and alcohol lavage was given. 
This patient who had a marked gastric dila- 
tation began to be relieved but the intestinal 
dilatation remained excessive. Thinking that 
in some manner the gauze packs which had 
been introduced for drainage were obstructing 
the bowel, an attempt was made to loosen 
these intra-abdominal packs, with the result 
that a recurrence of the general peritonitis 
quickly followed and the patient died in 
twelve hours following the removal of the gauze 
and two days after the operation. 

Case v. Death from Fulminating Peritonitis 
in a Diabetic. 

This patient entered St. Joseph’s Hospital 
with a very fulminating type of peritonitis. 


Behan—Acute Peritonitis 


JuLY, 1934 


She also had diabetes, with a very high blood 
sugar. Under lumbar spinal anesthesia the 
abdomen was opened. The pus was drained and 
alcohol lavage was instituted. Free drainage was 
inserted. Death occurred in about eight hours, 
from coma. 


DISCUSSION OF RESULTS 


The results which I have had by using 
intra-peritoneal lavage with alcohol in 
acute peritonitis have been so excellent 
that I now approach suppurative perito- 
nitis cases with every assurance of a high 
percentage of cure and a minimum degree 
of risk, and a certainty of a lessened 
morbidity, a greater degree of postopera- 
tive comfort and fewer postoperative 
complications. Gastric dilatation, intes- 
tinal ileus, persistent vomiting and hic- 
coughing are seldom seen. 

It has been very interesting to speculate 
on the manner in which alcohol acts 
therapeutically when it is used as an 
intra-peritoneal lavage in acute suppura- 
tive peritonitis. In this respect it is note- 
worthy that we should find reported in the 
medieval literature an instance in which 
alcohol in the form of strong spirits were 
used as a peritoneal antiseptic.' This we 
find reported in the sixteenth century, when 
Massa advised washing, with wine, the 
intestines which protrude through a wound 
of the abdominal wall. He reported an 
instance of such a character in which he 
enlarged the wound in the abdominal wall 
and replaced the intestine after it was 
sutured. 

In an extensive search of medical 
literature, however, I can find no reports 
of cases in which alcohol was used in the 
form of intra-abdominal lavage as an 
intentional method of treatment. It is 
both interesting and intriguing to attempt 
to explain how alcohol, used in this 
manner, produces its therapeutic results. 
I have hypothesized that alcohol used 
intra-abdominally may act: (1) locally 

1 Brown, A., Nicola Massa Introductory Book of 


Anat. Published 1556, 1559, 1594. Surg. oy nec. Obst., 
53: 561, 1931. 
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as a bactericidal agent so that it kills 
most of the bacteria and reduces the ac- 
tivity of those remaining alive, while at 
the same time it does not seriously affect 
the bacteriaphages, which in turn have a 
destructive action against the bacteria 
which the alcohol does not destroy. (2) 
Alcohol also coagulates the albuminous 
contents of the intra-abdominal exudate 
and precipitates the fibrin. (3) The local 
resistance of the peritoneum is also in- 
creased by the alcohol which produces a 
serosal hyperemia, a hyperemic reaction 
is noticed immediately, during, and 
following the alcohol lavage. In fact the 
localized surface hyperemia may be so 
great that small petechial hemorrhages 
are formed in the serosa. (4) Alcohol may 
also inhibit the absorption of toxic, bac- 
terial and other products, by causing an 
exosmosis of fluid from the serosal surface 
or by surface coagulation so that the 
resulting plastic and nonpermeable exu- 
date forms an almost impermeable layer 
on the surface of the bowel, the peritoneum 
and omentum. When this occurs, poisonous 
substances which are produced by bac- 
terial activity are less quickly absorbed. 
As the speed of absorption is an important 
factor in determining the severity of 
systemic reaction with consequent re- 
covery or death, a slowed reaction gives 
the patient the time which is needed to 
increase his resistance to the infection. 
The plastic exudate which is produced 
by the bacterial activity also adheres to the 
serosa and acts as a protective covering 
against the local action of bacteria; this 
protection has been further enhanced by 
the formation of a secondary exudate 
without poisonous properties by the ir- 
ritating action of alcohol. In a discussion 
of results as just given, emphasis must 
be placed on the fact that the bactericidal 
action of alcohol in the peritoneal cavity is 
usually limited to two groups of bacteria, 
viz., the streptococci and the members 
of the B. coli group. (5) It is also suggested 
that since a certain amount of alcohol 
from the peritoneal cavity has been ab- 
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sorbed into the blood (as determined by 
Mr. Yant, in a series of our cases) that a 
part, at least, of the benefit derived from 
the alcohol may be due to the destructive 
action by alcohol on the foreign proteins 
or other poisonous substances resulting 
from the peritonitis, which are circulating 
in the blood. This may be true and perhaps 
after all, those who have treated pneu- 
monia, puerperal sepsis and other bac- 
teriemias by giving large doses of whiskey 
may have been right in the principles of 
their therapy. The internists of a few 
decades ago also held that whiskey given 
by mouth in sufficient amounts to produce 
a mild intoxication did in some cases have 
a beneficial influence on septicemia. They 
may also have been correct in their sup- 
position and it is quite interesting to specu- 
late that the antitoxic and antibacterial 
action of alcohol when introduced into the 
blood offers a suggestion that direct injec- 
tion of alcohol properly diluted into the 
circulation, may be practiced to counteract 
the bacteriemias (septicemias) and further 
(6) that in some extremely ill patients, 
because of its high caloric value, alcohol 
properly diluted may be used intravenously 
instead of glucose as an energizer as well as 
a detoxicating agent. 


POSTOPERATIVE TREATMENT OF THE 
ABSCESS CAVITY FOLLOWING SUP- 
PURATIVE PERITONITIS 


Following an abdominal operation for 
suppurative peritonitis, if an abscess cavity 
persists, it is to be repeatedly flushed with 
alcohol, which destroys and removes to 
a great extent the contained microorgan- 
isms. It is also very probable that the 
organisms which are not killed by the 
alcohol (70 per cent) and which remain 
in the cavity are greatly reduced both in 
virulence and if daily perfusion with alcohol 
is continued may, as a rule, be quickly 
eliminated, and those which do remain in 
the abscess pocket do little harm as 
absorption of the toxic products is inhibited 
by the fibrin which covers the hyperemic 
internal surface of the cavity; this plastic 
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exudate as we have stated results partly as 
a reaction from the alcohol and partly as a 
result of the inflammation. The marked 
infiltration of the peritoneal serosa which 
results from bacterial inflammation also 
inhibits the absorption of bacterial end- 
products. Abscesses under such conditions 
are innocuous and all that is necessary for 
a curative outcome is effective drainage of 
the inflammatory products forming the 
contents of the abscess cavity. 


SUMMARY 


In 46 cases of suppurative generalized 
peritonitis which have occurred on my 
service, the mortality has been reduced 
from 50 to 4.3 per cent by using, during 
the operation, lavage of the peritoneal 
cavity with 70 per cent ethyl alcohol. The 
operative and postoperative technique in 
the series of cases in which alcohol lavage 
was applied and in those in which alcohol 
lavage was not applied was the same; in 
both, large drainage openings and com- 
modious packs were used. The postopera- 
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tive treatment and all other treatment 
except the use of alcohol as a lavage was 
the same in the two series of cases, and 
it seems that we must credit the alcohol 
lavage with the reduction in the mortality. 

Alcohol was found in the blood of all the 
patients whose blood was examined after 
alcohol had been used as an intraperitoneal 
lavage. In a few of these patients the 
alcohol was in sufficient concentration 
in the blood to cause a slight intoxication. 
It is also possible that the alcohol which 
is present in the blood in these patients 
may have some destructive action on 
circulating toxins and in reducing the 
resistance of circulating bacteria against 
destructive processes. This work in addi- 
tion to its direct application in suppurative 
peritonitis seems also to suggest that 
alcohol, in proper dilution, used intrave- 
nously, may prove a useful method in the 
treatment of septicemia, and that it may 
be so used as an energizer in severe 
illnesses. In my service alcohol has also 
been directly injected as an antiseptic agent 
in empyema with gratifying results. 
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HE differential diagnosis of acute ap- 
pendicitis in children presents many 

problems. In the winter and early 
spring months of the past few years, we 
have been troubled by a syndrome closely 
resembling the clinical picture of acute 
appendicitis, but which upon laparotomy 
has disclosed enlarged, acutely inflamed 
mesenteric glands and a grossly normal 
appendix. In an effort to obtain, if possible, 
some differentiating signs or symptoms, 
we have made a study of a series of these 
cases. 

The records selected are only a few of 
those seen on the surgical service of the 
Michael Reese Hospital. Only those cases 
which have been recently operated upon 
or observed directly by at least one of us 
are used in this paper. 

All of the patients were hospitalized 
because of acute abdominal symptoms. 
None of the cases selected were “chronic 
cases,’ though many had histories of 
abdominal trouble for some time previous 
to admission. They are not to be confused 
with the mesenteric adenitis of long stand- 
ing described by various authors, many 
of which are tuberculous in origin. None 
of them had clinical or laboratory evidence 
of tuberculous infection as far as could be 
determined. 

Several authors' have reported isolated 
cases of acute mesenteric lymphadenitis 
simulating acute appendicitis. 

Speese? reviewed the literature and 
reported a large series of cases, in which 
he believes tuberculous infection is infre- 
quent. He states that chronic appendicitis 
is frequently associated with enlargement 
of the mesenteric lymph nodes and con- 
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cludes that the syndrome of mesenteric 
lymphadenitis should be suspected and 
diagnosed. 

Struthers* believes most of these cases 
have a tuberculous basis. He reports 3 
cases. 

McFadden’s‘ cases are predominantly 
the chronic tuberculous type as are Wil- 
ensky and Hahn’s.® The latter have a 
group however, that is not tuberculous in 
etiology. 

The clinical picture is variable. Previous 
abdominal symptoms are very frequent, 
occurring either as isolated attacks lasting 
a few days or as intermittent to constant 
distress. They consist mostly of a sticking 
right lower quadrant pain, often accom- 
panied by nausea, and occasionally with 
vomiting. Fever may or may not be 
present. Several of these attacks have 
come concurrently with a cold, while 
others may follow a cold or sore throat. 
Some of the patients have signs of long 
standing chronic nasal, nasopharyngeal 
or sinus infection. 

Most of the patients are children or 
youths. One was seventeen, the youngest 
was three, but most were under ten or 
eleven years of age. Sex is apparently 
irrelevant. All of these cases were seen 
between December and May, February 
being the peak month. 


SYMPTOMS 


The acute symptoms begin somewhat 
gradually, necessitating hospitalization 
from one to six days after their onset, 
most of the patients being admitted to the 
service within forty-eight hours after the 
pain begins. 


* From the Surgical Service of Michael Reese Hospital. 
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Pain usually begins and remains local- 
ized to the lower right quadrant. However, 
a small percentage of the patients have 
complained of generalized cramps as the 
initial symptom. This is probably less the 
rule in a group of patients with acute 
suppurative appendicitis. The pain is 
usually constant, but there may be ex- 
acerbations, or occasional twinges of stick- 
ing pain. It does not radiate. Many of the 
mothers notice that pressure on the 
abdomen causes pain. Occasionally, there 
may be cessation of pain for several 
hours, much the same as that following 
rupture of an appendix. 

Nausea is present in practically all 
patients, though occasionally it may be 
absent. It comes and goes in waves, with 
vomiting sometimes occuring at the height 
of the nausea. However, this is not a 
constant symptom. 

The occurrence of upper respiratory in- 
fection manifestations is interesting. Elev- 
en of the 16 tabulated cases operated 
upon gave a history of cough, cold, sore 
throat, or chronic sinus infection at the 
time of admission, and showed evidence 
of it in the physical examination. Bren- 
neman® has called attention to the fre- 
quent association of upper respiratory 
infection, sore throat and acute appendi- 
citis. Our incidence of these conditions 
in this group of cases is even higher than 
his findings. 

Constipation is not an important symp- 
tom. Several of the mothers mentioned it, 
but not as an outstanding part of the 
picture. Diarrhea is almost as frequent 
as constipation, neither being pronounced. 
It was marked in only one of our 
cases. 

Temperature ranges from normal to 
103.8°F. rectally. There has been no 
apparent connection between the duration 
of symptoms and the height of the fever. 
Apparently it is entirely dependent upon 
the severity of the infection. The pulse 
rate varies fairly proportionately with 
the temperature. 

Leucocytosis, for the most part, also 
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varies with the height of the temperature, 
although this does not always follow. The 
count may be practically normal with a 
high fever, and may be considerably 
elevated with a normal temperature. 

The children seldom look very sick, 
although several have been very toxic, 
flushed and dehydrated, and in a mild 
state of acidosis from vomiting. 

Only three of the patients whose symp- 
toms are tabulated had no visible evidence 
of upper respiratory infection or sore 
throats. Most of these findings were quite 
marked. In some the appearance of the 
throat, flushed skin, tearing and red- 
dened eyes led to a suspicion of an early 
exanthem. Actual pus in the postnasal 
drip and in the crypts of the tonsils was 
not rare. Nasal breathing was entirely 
blocked in the occasional case. Cervical 
adenitis was not at all infrequent. 

The abdominal picture is as varied 
as it is interesting. Distention with costal 
breathing has been seen, but usually it is 
absent or very mild. Rigidity is varied. 
Eight of 16 cases had some rigidity, 
usually not very marked; several being 
questionable. For the most part it Is 
limited to the lower right quadrant, but 
it may be bilateral. Generalized rigidity 
has not been seen. Tenderness in the 
abdomen is a constant finding in our 
series, varying from exquisite to so mild 
a degree that psoas contraction was 
necessary to bring it out. If it is not 
located directly over McBurney’s point, 
the most common location is medial to 
this area, nearer the umbilicus. Occa- 
sionally the tenderness may cross the 
midline and often pressure over the 
left lower quadrant elicits pain at Mc- 
Burney’s point. Rarely the tenderness is 
diffuse over the abdomen. Rebound ten- 
derness is not common, but may be 
present. Somewhat more than half of the 
patients are tender to rectal examination. 
Tenderness is elicited in the majority of 
patients on the right side, but occa- 
sionally it is as marked, or even more so 
on the left side. 
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PATHOLOGY 


Invariably in this series a grossly normal 
appendix was found. Only two of the 
appendices had undergone histopathologic 
changes other than a slight amount of 
lymphoid hyperplasia. A small amount of 
fibrosis predominantly in the submucosa 
was found in these two specimens. 

Fluid was present in moderate quantity 
in 5 of the 16 surgical cases, being clear 
or only slightly turbid. Smears invariably 
revealed no organisms and cultures were 
consistently sterile. 

The peritoneal surfaces were, in most 
abdomens, injected and reddened to a 
varying degree. In a few patients the 
surface was dull, but never to the extent 
of having a definite fibrin deposit. Enteritis 
of some degree was not infrequent, which 
was surprising inasmuch as diarrhea was 
complained of so little. 

The mesenteric nodes were at least 1 cm. 
in diameter, some were more than 3 cm. in 
their largest diameter. They were injected, 
engorged and apparently acutely inflamed. 
Fluctuation was not encountered. The 
ileocecal region was always involved; in 
some instances, the entire mesentery was 
studded with nodes, but the ileocecal group 
was invariably larger. As a rule they were 
discrete, but at times were conglomerate. 

Where it was felt that a node could be 
removed without any mechanical dif- 
ficulty and without any apparent danger 
to the patient, one was removed for 
histologic study and culture. The only 
significant histologic finding was a lymph- 
oid hyperplasia throughout the gland. 

Cultures of the throat invariably re- 
vealed Streptococcus hemolyticus; a few, in 
addition, hemolytic staphylococcus. In12.5 
per cent (one of the eight glands cultured) 
a Steptococcus hemolyticus was found. 
Streptococcus hemolyticus has never been 
reported found in these glands in any of the 
literature we have been able to find. 


COMMENT 


The etiology of this condition is still 
open to question. It is believed that 


tuberculous glands are not present in this 
series; there being no clinical or patho- 
logical evidence of this found. In spite 
of sterile cultures obtained from most of 
the glands, the presence of streptococci 
in even such a small percentage seems 
significant, particularly when every throat 
cultured showed the same organism. The 
relatively high incidence of upper respira- 
tory infections in this group, and the 
seasonal variation running so parallel 
to that of such infections, also speaks for 
the condition being streptococcic in origin. 
That one patient went on to rheumatic 
pancarditis is also noteworthy. While 
there is no positive evidence of this, the 
foregoing factors certainly point to that 
direction. 

Too many of the appendices removed 
showed no histopathologic changes for the 
belief to prevail that the adenitis is 
secondary to appendicial pathology, as 
Speese maintains. 

The pathogenesis is also a matter of 
conjecture. If the spread from a focus, 
such as the throat or a sinus, Is assumed, 
one must account for the spread of the 
organism. This might take place through 
the blood stream, or by swallowing the or- 
ganism and its subsequent passage through 
the bowel wall into the lymphatic 
stream. 

Wile and Saphir’ assume “Durchwan- 
drung” of the organisms through the 
bowel wall. In their cases, some of which 
we have seen and operated upon, the 
degree of enteritis is much more marked 
than in those of this group. Diarrhea is 
the rule rather than the exception. One 
may assume that these organisms might 
pass through the nearly normal bowel 
wall, but it is doubtful, unless this is a 
particular strain of organism that has 
some elective ability for passing through 
bowel, which is rather a far-reaching 
hypothesis. Again, the peritoneal reaction 
in the cases described by Wile and Saphir 
is much more marked, and the infection 
much more fulminating; death resulting 
invariably in a relatively short time. 
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We have no proof that the spread of the several days after exploration. The subse- 
organism is hematogenous. However, this quent clinical course was that of a typical 
seems the most likely route. It is well rheumatic fever. The occurrence of so 
known that positive blood cultures are many streptococcic manifestations in these 
difficult to obtain in such conditions as_ children would lead one to suspect it 
subacute bacterial endocarditis, let alone possible that some spread might take 
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Complaints 


6d. Interm. 5d. Interm.} 4 d. 2d. 8 mos. 

2 mos. 2 mos. 
Ist. sym. Interm. R.L.Q. Interm.} 4 d. 2d. Interm. 

2 mos. 2 mos. 
Nausea or vomiting......| ......... N at times | N. & V. N. 
Sore throat or cough..... 2 d. after! Chr. sinusit.| S.T. slt. Freq. | Occ. cough 


onset 


Previous attacks........ + _. ieee + + + 5 wks. ago ? + 
Temp. on admission (rect.). 100° 99° 1o18 99’ 99° 99° 1035 100 1002 
Pulse on admission........ 96 104 140 88 104 100 120 104 104 
Resp. on admission........ 20 20 28 22 20 20 20 22 24 
W.B.C. on admission........ 10,200 15,350 24,000 8,800 | 20,000 16,000 22,200 14,700 18,400 
Physical findings 

Tons ti Red i ii Neg. Neg. iii ili Neg. i 

ili ili ii i-il Boas ii ii ii é il ii 

Rebound Rebound | Reb. 
Rectal exam............ R. tend. ii | ii Bilat. ii rt. Neg. i rt. iii rt. iii rt. ii rt. Neg. 
glands sitis itis 


Operative findings 
Oe OE ere Grossly Grossly Fibrosis Neg. Neg. Neg. Neg. Neg. Neg. 


normal normal 


Mesenteric glands....... ill Acute iii Acute iii il il Acute ili iii li ii 
Throat culture............ Strep. hem-| Strep. H. Not done | Strep. | Strep. Strep. Strep. Not Staph. & 
olytic. hem. hem. hem. hem. done short chain 
cocci. 
Days fever postop......... 2 4 Septic P. O. I 3 3 I 6 2 
course 
silitis c fluid cul- sinusitis 2d. after 
1036 on ture neg. admission 
3rd P.O. developed 
olytic in 


mes. gland 


arthritis. It is possible that at some stage place through the blood stream from such 
in this condition, by some method of a focus as has been mentioned. 
culture we have not used, the organism On the other hand, it might be said 
might be recovered from the blood stream. that very few streptococcic manifestations 
The occurrence of pancarditis following or complications are seen postoperatively. 
exploration of the abdomen of one of the The drop in temperature and the rapid 
patients is very significant. It might be subsidence of all acute symptoms fol- 
said here that a gland was not removed lowing exploration is interesting. Perhaps 
in this instance. Blood cultures revealed some change in the atmosphere or pressure 
Streptococcus hemolyticus in this child in the abdomen following laparotomy 


Name | M. K. | || | z. @. | M. M. | M. S. | — | M. S. 
Hosp. No. | B61675 | | B47526 | Bs56412 | Bs590158 | | B49502 
: Age | 10 | II | 8 | 9 | II | 6 | 5 | 8 | 8 
| | | || | | || 
: a I | 2 | 3 | 4 | 5 | 6 | 4 | 8 | 9 
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accounts for this much as it does in the 
cases of tuberculous adenitis and peritoni- 
tis. There is no plausible explanation 
known; certainly the removal of a normal 
appendix in itself would not account for 


this. 


appendix is much greater than operating 
upon a large number of these cases. We 
cannot help but feel, that to err on the 
side of not operating is too great a risk, 
particularly when the morbidity and mor- 
tality of rapid exploration under ethylene 
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R. W. 


R.A. 


G. G. 


B35451 


B43643 


A77523 


98 100 
88 88 


Postnasal drip 


i Bilat. 
i. Bilat. i 


Not done 


2d. 
Ques. of Diag. made 
Chorea Pre. op. but 
5 yrs. prev. | Acute append. 
could not be 
ruled out 


i-ii Bilat. 
Tender i 


Not done 


2d. 

Diag. pre. op. 
could not rule 
out acute 
append. 


ili acute 


Sudden 
2d. 


ago 


Large red 
tonsils 
Peri umbili- 
cal 


Difficult 


Post 
glands 


cerv. 


Grossly nor- 
mal 
Much 
larged 
++ clear 
Strep. hem. 


en- 


ohrs. 
Vomited 


Slight 


Diarrhea 
None 


101° 
108 
22 
10,500 


Slt. inj. 


iii R.L.Q. 
Rebound 


Normal 


Much enl. 
Not done 


throat 
Diarrhea 
WEES 
prev. 
100 
122 124 


ii Crypts. 


Not ope}jrated on 


Not done | Not done 


24 hrs. 
24 hrs. 
N. & V. 


Both 3d. 


Const. 
+3 
prev. 
1o1* 
100 
24 


weeks 


ii no rebound 


Acute supp. 


Not done 


5d. 

Pre. op. diag. 
Mes.glands 
but could 
not rule out 
appendix 


10 It 


12 


13 


Cases 1-16. Mesenteric adenitis proved by laparotomy. 


Cases 17-18. Probable mesenteric adenitis subsided without operation. 
Case 19. Acute suppurative appendicitis diagnosed acute mesenteric adenitis preoperatively. 


The clinical picture is most interesting 


from the differential point of view. It is 
certainly varied, as varied at least as the 
acute appendix picture may be in the 
child. Several things might be considered 
as differential points, but we have felt 


that the risk of not removing a suppurating 


explore. 


Close observation over a limited number 
of hours in some of these cases showed no 


Physical findings and operative finding graded 1-1v according to severity, Grade 1v being most severe. 


anesthesia is so small. There has been no 
operative mortality in this series. The 
dictum has been followed: if acute ap- 
pendicitis cannot be definitely ruled out, 


Liss. | | M. C. | | | | | J. P. | M. M. | E. B. 
B33568 | 7 | B38623 | 7 | ; | B62906 | B62860 | B4885 | B46650 | B57580 fie 
17 | 615 | 12 | 13 | 6 | 4 | 8 | 3 | 8 | 12 be 
9 yrs. I yr. 2d. 5 mos. 2d. 2d. 2d. 
2d. Interm. 2d. smos. |2d. || 2d. 2d. 
oce. N. 2 yrs. | N. & V. 10 c.c.| N. & V. N. N.&V. |N. &V. 
4x once 
None + None None a7 ae 
| 101° 1028 103 101° Sd 
96 112 120 108 Rage 
20 22 20 28 24 30 =. 
14,900 
9,800 23,200 18,600 10,500 15,000 24,200 21,800 6,800 31,000 fa 2 
i i-ii Pus in iii iii Pus iii 
pharynx tons. ; 
ii ii ii Both ii 
ot 
i Neg. Neg. ii rt. Neg. 
bilat. | 
Neg. Neg. Neg. Chr. app. | Neg. 
ii ii ii ii 
Not done Not done | Not 
| done 
13d. 3d. 4 3d. 2d. 2d. 
| | | | | 
——— | = | |] | 14 | 15 | 16 | 17 | 18 | 19 a 
ADE 
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marked change in the clinical picture and 
gave us no further information as regards 
differentiation between the two conditions. 

The question of whether or not to 
remove the appendix has been raised by 
some of our associates, with the view that 
the less manipulation done in the presence 
of streptococcic infection the better. The 
time, manipulation, and trauma necessary 
to remove an already exposed appendix 
is usually minimal and in every one of the 
cases that has been done. As yet, no ill 
effects have been noted. However, a larger 
series of cases may change this view. 
Removal of a gland is probably not 
advisable and certainly not necessary, 
though here again we have seen no ill 
effects. 


SUMMARY 


1. A group of cases have been presented 
which have a clinical picture similar to 
that of acute appendicitis, but which 
have been proven by laparotomy to be 
acute mesenteric lymphadenitis. 

2. Hemolytic streptococci have been 
isolated from every one of the throats 
of these patients that have been cultured. 
The same organism has been isolated from 
a small percentage of the nodes removed 
and studied. 

3. The possibility of this condition 
being a hematogenous spread from such 
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a focus as acute respiratory tract infection 
has been advanced. Spread by “ Durch- 
wandrung”’ is not believed the pathway. 
The appendix itself is not believed the 
primary factor. 

4. While very careful observation is 
advised, exploratory laparotomy should 
be done if an acute appendicitis cannot be 
definitely and completely ruled out, as 
the risk is much less than having a sup- 
purative appendix rupture. 


We are indebted to the }Bacteriological 
Department of the Michael Reese Hospital 
for the bacteriological examinations. 
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HILE travelling through the For years the interest of the stomach 

United States from East to West, surgeon has been focussed on the treat- 

I visited various surgical clinics ment of ulcer .and its complications. 
and received the impression that not only Today it is accepted without debate, that 
do the American clinics often differ among the acute stomach and duodenal ulcer, 
themselves, but they also differ from the when it appears for the first time, should 
German hospitals in their opinions as_ be treated by an internist. The internist 
to what constitutes an indication for observes healing in a very high percentage 
surgery in given cases. Walters from the of patients through dieting, medical man- 
Mayo Clinic and Sebening from our clinic agement and hospitalization. We face 
in Frankfurt am Main emphasized this however a different group of patients in 
about a year ago, after having carried out those ulcer cases, which in the course of a 
together a careful study of the ulcer disease, naturally full of vicissitudes, be- 
material at the respective hospitals. These come temporarily symptom-free, but who 
authors came to the conclusion that: after weeks or months come back with a 
comparisons of indications and methods recurrence. To this group also belong the 
of operation as well as results could not patients who, being afraid of an operation, 
always be made successfully, as the dif- for years and years keep a very strict diet, 
ferent countries also show varying forms only to have serious complaints, if they 
of the same disease. I shall refer to that break their diet even once. 
later on, when discussing ulcer of the As surgery stands today, we should 
stomach. These variations can even be never see patients who as a result of their 
observed in comparing regions not far chronic ulcer acquire a high-grade stenosis 
removed from each other; v. Haberer, of the pylorus and who palliate the dis- 
Cologne, only recently pointed out how  tressing symptoms of retention by regular 
different are the kinds of pathological gastric lavage in an effort to escape an 
material found even within Austria and operation. 
Germany. I could give many more exam- Besides the inconvenience and the ever- 
ples of that. They all very clearly show that lasting feeling of being ill and its psy- 
a comparison of statistical statements is chological consequences, this type of pa- 
easily misleading. It is for this reason, that tient is continually threatened with the 
I shall refrain from giving any comparative danger of perforation or massive hemor- 
statistics from the Schmieden Clinic and rhage. Furthermore, there is the possibility 
concentrate on describing the principles of development of a carcinoma from the 
of the treatment of the disease of the ulcer, a question not completely settled. 
stomach and gall bladder, as we are using Whether and when an ulcer patient 
them in our daily work. should be operated on is very often difficult 


* Read before the Meeting of the Physiology Journal Club of Northwestern University, Chicago. 
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to decide. The medical treatment very 
often has excellent results. The patient 
has no more complaints and one may 
through the modern x-ray examination of 
the surface of the mucosa prove a cicatriza- 
tion of the ulcer. But these results, as I 
mentioned before, are not always lasting, 
but are only temporary. The ulcers recur. 

Anatomically we are now dealing with 
an ulcer difficult to treat, which gradually 
may penetrate the wall of the duodenum 
and encroach upon the neighboring organs, 
especially upon the head of the pancreas. 
This type of ulcer often shows a recurrence 
even after several strict diet cures. In 
these cases, which resist medical treat- 
ment, we find an operation absolutely 
necessary and it should not be delayed too 
long, as the procedure becomes more 
difficult with the increasing local changes. 

Further indications for surgical inter- 
vention are pyloric stenosis and threaten- 
ing perforation, which can often be 
proved by peritoneal irritation and an 
x-ray picture. Occasionally severe hemor- 
rhage makes an operation necessary; but 
in such cases operation is to be regarded 
as an emergency procedure. 

In Germany as well as in the United 
States gastric ulcer is less frequent than 
duodenal ulcer. In Germany the ratio is 
1:4, in the United States 1:10. In either 
condition resection of the antrum and the 
pyloric sphincter is considered the opera- 
tion of choice. The reason for this attitude 
is as follows: in contrast to the United 
States, in Germany we only very rarely 
see a simple single ulcer of the duodenum. 
We observe in most cases a marked inflam- 
matory reaction of the surrounding mucosa 
with multiple kissing ulcers in the upper 
part of the duodenum and ulcers in the 
antrum are frequent. 

The ulcers themselves are extensive 
and are inclined to penetrate and some- 
times to perforate. A severe gastritis is a 
frequent accompaniment of the ulcer. 
This difference between ulcers as seen 
in The United States and in Germany 
was pointed out in the last year by 
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Walters of the Mayo Clinic and Sebening! 
from our clinic on the basis of their his- 
tological studies, jointly carried out on 
the gastric material of both clinics. The 
fundamental difference in the character 
of the ulcer is an explanation for the 
divergent methods of treatment. 

In 1881 Billroth for the first time, in a 
case of carcinoma of the pylorus, success- 
fully carried out a stomach resection. 
With little alterations we still practice 
his methods of stomach operation, which 
are also named after him: Billroth 1, 
Billroth 2. We prefer Billroth 2 with a 
modification after Polya—Reichel. 

The operation is as follows: 

A paramedian incision is made, then 
the local changes of the stomach, duo- 
denum and the neighboring organs are 
explored. The stomach resection starts 
with a mobilization of the pylorus along 
the lesser and greater curvature. A strip 
of gauze is passed behind the pylorus and 
with it the stomach is to be lifted into 
plainer view. Now comes the separating 
of the gastrocolic ligament from the 
greater curvature and the mobilization 
of the lesser curvature, sewing large in- 
clusive ligatures. 

It is the rule here to go as far orad as 
possible, because only then can one carry 
out the resection to a sufficient extent 
and reliably close the remaining stump of 
the stomach at the lesser curvature. 

The goal of the resection is to remove 
the upper part of the duodenum including 
the ulcer, the pylorus and the entire 
aboral half of the stomach. 

The further resection after mobilization 
of the greater and lesser curvature involves 
the separation of the duodenum from 
its attachments. In cases of duodenal 
ulcer this is very often the most difficult 
part of the operation. Bleeding from the 
thin-walled blood vessels of the pancreas 
or injuring of the pancreas itself must be 
avoided. The cicatricial contraction of 
the wall of the duodenum and the adjoining 
tissue, as well as the inflammatory second- 
1 Minnesota Med., 15: 579, 1932. 
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ary changes in cases of callous ulcer, 
may make it very difficult to remove the 
ulcer entirely. 

Of course, the aboral extent of the 
resection is determined by the opening 
of the pancreatic and common duct. I 
shall later on refer to the cases, where 
we do not succeed in removing the 
ulcer. 

We now mobilize the duodenum step 
by step and cut the ulcer away from the 
pancreas, into which it sometimes extends. 
Very often in cases of long-standing ulcer, 
we find that the ulcer has penetrated into 
the head of the pancreas. Then it is not 
always possible to remove the ulcer with 
the resected parts. 

The feasibility of the operation depends 
to a great extent on the degree of shrinking 
of the duodenum and the secondary 
changes of the surrounding tissue. In 
case we succeeded in mobilizing the duo- 
denum and the whole of the part to be 
excised, we, before transecting the duo- 
denum, transfer the highest loop of the 
jejunum through a slit of the mesocolon 
transversum into the upper cavity of the 
abdomen. This highest loop of the jejunum 
is afterwards used for the anastomosis 
of the stomach. This should be done in 
order to avoid contamination of the lower 
cavity of the abdomen, which may occur 
through the opening of the stomach, which 
can scarcely be entirely aseptic. 

The distal stump of the duodenum is 
now anchored by ligatures placed at the 
level of the intended resection. After 
covering the adjoining organs with com- 
presses of sodium chloride solution, we 
transect the duodenum with a thermo- 
cautery or scissors. Whether we use clamps 
or not depends on the local findings. 
Clamps have the advantage of preventing 
the leakage of stomach contents, but 
on the other hand they traumatize the 
mucosa, which should be avoided. Some- 
times it is impossible to apply the clamps 
to the duodenum at exactly the desired 
spot because of the depth of the field 
of action. A clamp is placed at the aboral 


Kraas—Stomach Diseases 


43 


American Journal of Surgery 


stump of the stomach, which of course 
later on is removed. At the aboral stump 
of the duodenum however we try in many 
cases to get along without a clamp. It 
is recommended that one make a circular 
purse-string suture at the end of the 
duodenum, which is to be drawn together 
at the moment of the final section. 

The stump of the stomach should now 
be covered carefully with a compress and 
the all-important care of the end of the 
duodenum begun. 

The stump of the duodenum is closed 
by twice making interrupted Lembert 
sutures, which invert the serosa. The more 
the duodenal wall there is to dispose of 
and the better one has succeeded in loosen- 
ing the wall from the surrounding tissue, 
the easier and the more reliably can this 
step be carried out. Finally it is advisable 
to attach a bit of omentum to the top of 
the stump which, promptly becoming 
adherent, forms a good peritoneal covering. 
Only in very rare cases, where we do not 
succeed in closing the stump reliably, do 
we place a drain as near as possible with 
an exit out of a small side incision. This is 
to lead the secretion the shortest way 
available in case of a secondary opening 
of the stump and at the same time to pro- 
tect the upper cavity of the abdomen from 
possible infection. 

The next phase brings the transection 
of the stomach about its middle. The height 
of the resection in case of an ulcer of the 
stomach depends on its situation. The 
purpose of course is to extirpate the ulcer 
with the resected part. If it is situated 
near the pylorus, we are able to carry out 
the typical extirpation of the antrum. The 
operation becomes more difficult the nearer 
the ulcer lies to the cardia and the higher 
one is obliged to go. We in that case face a 
subtotal extirpation of the stomach, but 
this rarely happens. The transection of 
the stomach is always done between two 
clamps. Large distended veins found on the 
lesser curvature and lying in plane of the 
section are ligated before cutting to reduce 
the hemorrhage to a minimum. After 
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careful covering of the adjoining tissues, 
the transection is done between the two 
clamps by means of a cautery. It is impor- 
tant not to make the space between the 
clamps too narrow, since there is strong 
retraction of the part of the stomach wall 
left along the edge of the clamp, so that 
it would be difficult to do the sewing 
necessary in making the anastomosis. 
For this reason one can even fix the jejunal 
loop to the stomach before one does the 
transection. It is a matter of choice with 
the surgeon. 

In the original Billroth 2 operation the 
stump of the stomach was completely 
closed and an anterior or posterior gastro- 
enterostomy was made. Today we prefer 
the modification of Polya and Reichel, 
which consists either in sewing shut only 
the upper part of the cut edge of the stom- 
ach or, if the line of suture is not too long, 
that is if there is no gastric dilatation, one 
may use the entire width of the stomach 
stump in making the anastomosis. One 
brings the jejunal loop with or without 
clamping into a position parallel to the 
gastric stump and lays between them a 
strip of gauze. One then places his first 
row of sutures, in which serosa is united 
to serosa by interrupted silk stitches. 
Then the jejunal loop is opened by incising 
with the cautery along a line opposite its 
mesenteric attachment, so that opening 
corresponds in length to the opening 
of the gastric stump. The next line of 
sutures, a continuous baseball stitch with 
catgut, unites serosa and mucosa of one 
part to the corresponding layers of the 
other. By this means the blood vessels 
of the mucosa are at the same time stopped 
from bleeding. Having finished the pos- 
terior line of mucosal suture, one carries 
it forward into the anterior edge. When 
this is completed, the anastomosis is 
provisionally closed and the clamps are 
removed. One then makes the closure 
secure by a typical Lembert stitch on the 
anterior aspect. 

An absolute condition for good operative 
results is a reliable nonleaking suture line. 
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The danger of leaks is greatest at the two 
angels of the anastomosis. For this reason 
before we begin the continuous suture 
in the mucosa, we place at each end two 
single stitches in silk, the first of which 
brings two extensive areas of serosal sur- 
face into contact and the second inverts 
them. Thus they really form the first 
of the series of stitches which will later 
appear on the anterior aspect of the 
anastomosis. 

We have now finished the gastrojejunos- 
tomy. The position of the anastomosis 
is then checked over, one lays the various 
jejunal loops both orad and anad from the 
anastomosis in the most favorable position 
and then proceeds to the closure of the slit 
in the mesocolon by discontinuous silk 
sutures, between the wall of the stomach 
and the edges of the slit. This closure 
prevents the intestinal loop from slipping 
through the split. One inspects the anas- 
tomosis, the duodenal stump and the 
upper abdominal cavity for blood clots 
and the abdominal wall is closed. 

I have given a brief description of the 
typical Billroth 2—Polya resection as it is 
practiced at the clinic of Professor 
Schmieden in cases of gastric and duo- 
denal ulcer. Duodenal ulcers exist, in which 
the extirpation is no longer possible be- 
cause in their chronic course they have 
so far involved the neighboring tissues, so 
that for instance the common bile duct 
or the pancreatic duct open within the 
ulcerative area. Doubtless in many cases, 
the question whether the ulcer can be 
extirpated depends upon the skill of the 
surgeon, but there are cases in which it 
appears more advisable not to attempt 
extirpation. We do not consider trans- 
plantation of the pancreatic and biliary 
ducts advisable in cases of ulcer. One must 
endeavor to get a reliable closure of the 
duodenal stump, and before beginning 
the resection one must carefully assure 
himself that he has enough duodenal wall 
to work with. To neglect this means to 
have disagreeable surprises in the middle 
of the operation. 
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In these difficult cases we may choose 
between two alternatives: either gastro- 
enterostomy or Finsterer’s resection. The 
choice of method depends on the patient’s 
age and constitution, and also on the local 
findings. In the case of an elderly corpulent 
patient, who has a pyloric stenosis without 
gastritis or other marked inflammation, one 
is more likely to decide on gastroenteros- 
tomy than in a youthful patient with an 
active, bleeding ulcer with its concomittant 
severe gastritis and its danger of perfora- 
tion. The Finsterer operation is carried 
out by the same technique as was described 
above, except the procedure is changed as 
regards to duodenum. In those cases in 
which the ulcer is situated very far dis- 
tally in the duodenum, the pylorus may 
still be extirpated, but if this is no longer 
possible, the resection must be proximal to 
the pylorus. Therefore before the distal 
stump is closed, one removes the mucosa 
as far as possible, and working from the 
duodenal lumen, one can cauterize the 
base of the ulcer. This is followed by the 
customary closure of the duodenum in 
two layers and then the extirpation of the 
pyloric antrum and gastroenterostomy. 
This method intentionally leaves the ulcer, 
its purpose being to quiet the ulcer and to 
remove the pyloric antrum. As compared 
with gastroenterostomy, the Finsterer op- 
eration has the advantage of avoiding in 
all probability the much feared peptic 
ulcer of the j jejunum, which in our experi- 
ence occurs in a not inconsiderable per- 
centage of gastroenterostomies. 
Gastroenterostomy, in its two forms, 
anterior and posterior, is especially used 
in cases of high-grade cicatricial pyloric 
stenosis, when the patient’s condition is 
such that a resection would be too severe 
an operation. The policy depends on the 
attitude of the surgeon toward the ulcer 
problem, upon his technique, and certainly 
upon his temperament. As we have al- 
ready said, we try, after carefully consider- 
ing the indications, to carry out a resection, 
but do not insist upon it. 
The gastroenterostomy can be either 
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anterior or posterior. Usually the posterior 
gastroenterostomy gives better mechanical 
conditions for emptying and is therefore 
favored by us. In choosing the site of 
anastomosis on the stomach, it is important 
to take the lowest point near the greater 
curvature, so that there may be no freshly 
developing retentions of gastric contents 
after the operation. I need not describe 
the technique because it is the same as 
that used for the anastomosis in the resec- 
tion. The anterior gastroenterostomy is 
chosen when the patient is in too poor a 
condition for general anesthesia, because 
an anterior gastroenterostomy can usually 
be done with local anesthesia. After an- 
terior gastroenterostomy there is the possi- 
bility of a vicious circle in the movement 
of the chyme, that is, that the chyme 
running orad through the proximal limb 
of the jejunal loop may return through the 
duodenum into the stomach. To avoid 
this serious postoperative complication 
in every case of anterior gastroenteros- 
tomy, we make an _ enteroenterostomy 
between the distal and the proximal limbs 
of the jejunal loop, as practiced by Braun. 

Let it be emphasized here that, if the 
operation is correctly chosen, excellent 
results can be obtained. This is particularly 
true in patients who have developed an 
almost complete cicatricial pyloric stenosis 
in the course of an ulcer history extending 
over several years. The continued reten- 
tion of the gastric contents has gradually 
produced a great dilatation of the stomach. 
Such dilatation can reach fantastic propor- 
tions. Here then chronic malnutrition 
through a period of years has very con- 
siderably reduced the patient’s general 
resistance, and the persistent stagnation 
of food in the stomach has produced a con- 
dition that reminds one of autointoxication. 
A properly functioning gastroenterostomy 
changes the situation radically, the appe- 
tite improves and the patients gain 
strength before your very eyes. 

Here, then, we have an instance of how 
the results of surgery may be out of 
proportion to the magnitude of the opera- 
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tion. However, these results are obtained 
only if the operation is correctly chosen. 
The danger in gastroenterostomy is above 
all the possibility that a peptic jejunal 
ulcer may develop. This danger is espe- 
cially great in young patients with consid- 
erable hyperacidity and marked gastritis, 
which unfortunately most of our younger 
patients have. That is why we are so 
conservative as to gastroenterostomy. An 
additional danger in these active ulcers 
is of course that of renewed hemorrhage 
TABLE I 


Perforated gastric ulcer: relation of mortality to time 
elapsing between perforation and operation 


Hours Elapsing between | No. of —s Mortality 
Perforation & Operation | Cases (Per Cent) 
Less than 6 hours...... 40 
ee 25 3 12 
9 3 33.3 
Over 24 hours.......... 16 II 68.7 
90 


Mortalities after resection as compared with palliative 


operation 
Palliative 
Resection O 
Hours Elap- peration 
sing between 
Perforation 
srat. | No. of 
and Operat o. of Mortality No. o Mortality 
Cases ~ | Cases 


Less than 6 
hours...... 15 
6-12 hours.. 15 10 I 
12-24 hours. . 6 jis 
Over 24 hours 13, | 9 
49 |5 (10%) 41 |12 (29.3%) 


Postoperative examination: comparison of results after a 
palliative operation and resection 


Kind of | | Number|Symptom-| Im- | Unim- 
Operation of Oper. | free proved | prov. 
| | | 
Palliative oper- 
21 15 (71.4% 6 | «4* 
Resection... ... 29 | 26 (89.6%) I | 2 
| | | 


* Two patients developed peptic jejunal ulcer. 
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and perforation, which complications do 
not occur in the old cicatricial pyloric 
stenosis. 

In the case of perforated gastric or 
duodenal ulcer one should strive for 
resection with extirpation of the ulcer. 
But this is indicated only in those cases 
in which the patient has sufficient strength. 
The prognosis depends chiefly on the 
early recognition of the perforation and 
the earliest possible operation. Table 1, 
in which our cases of perforated gastric 
and duodenal ulcers are summarized, 
makes this relation clear. 

In concluding this discussion of ulcer 
let me give a condensed survey of our 
operative results and follow-up studies. 

TABLE 11 


DEATHS WITHIN THE LAST FIVE YEARS (GASTRIC AND 
DUODENAL ULCERS) 


No. of 
Deaths 


Mortality 
(Per Cent) 


No. of 
Operations 


Resections.......... 16 
Gastroenterostomies. gi 7 7.7 
357 23 6.4 
Causes of Death: 
Resec- 
G. E.| tion 


b. Pneumonia and pleurisy......... 
Cardiac and circulatory failure........ 
Postoperative hemorrhage............ 
Uremia in case of carcinoma of the 

Thrombosis of vena cava in case of 


3 

5 
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In the follow-up studies of patients 
with resection go per cent were found free 
of symptoms and the number that had 
developed jejunal peptic ulcer was 0.7 per 
cent. Of the gastroenterostomy patients 
only 70 per cent were free of symptoms 
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and about 3 per cent had a jejunal peptic 
ulcer. In interpreting these results it must 
be remembered that our severest cases 
were handled by resection, so that the 
advantage of resection is all the more 
gratifying. The results also show that 
with our type of ulcer patients, the 
treatment by resection is absolutely indi- 
cated under the conditions I have named. 
The purpose of the resection is to extirpate 
the ulcer and to prevent subsequent 
stenosis, bleeding or perforation; it re- 
moves that part of the stomach which 
has the strongest tendency to further 
ulcer formation; it causes an advantageous 
change in the gastric secretion and it 
brings about better emptying. 

For a favorable lasting result in the 
ulcer patient, a technically perfect opera- 
tion, correctly chosen according to our 
criteria is still not sufficient. The preopera- 
tive and postoperative care are important 
in our therapy. 

The operation is more easily performed, 
if the patient’s ulcer is not in a stage of 
acute activity. Proper dietetic manage- 
ment before operation can make the work 
of the surgeon much easier and will in 
many cases greatly improve the strength of 
the patient for withstanding the operation. 

An important point in the postoperative 
management is to teach the patient true 
physiological eating. A special importance 
is attached to slow eating and painstaking 
mastication; the patient’s teeth must be 
in good condition and he must be broken 
of the habit, so often seen in stomach 
patients, of bolting his food. 

Naturally after the operation one must 
institute a diet which will merge gradually 
with the normal diet. Frequent small 
portions are given, the food must not be 
strongly spiced, the temperatures must 
be reasonable, and smoked meats and 
smoked fish and liqueurs are forbidden. 
These points are very important if a 
good result is desired. 

I shall not discuss the kind of gastric 
ulcer, which is situated high up near the 
cardia, and which necessitates subtotal 
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or total gastrectomy, nor the peptic 
jejunal ulcer, which on account of its 
complications may call for the most 
difficult resections of the stomach, jejunum 
or even transverse colon. But I might 
point out, that in some cases of active 
inflammatory ulcers, preliminary jejunos- 
tomy may make a later resection much 
easier since the rest, which is given to the 
inflamed segment, may permit the local 
irritation to subside markedly. 

I hope this brief account has given a 
kind of bird’s-eye view of the treatment 
of gastric and duodenal ulcers as practiced 
in our clinic in Frankfurt. 

Carcinoma of the stomach can be handled 
only by surgical intervention. Unfortu- 
nately a high percentage of the patients 
reach us too late, so that a radical extirpa- 
tion of the tumor is no longer possible. 
Since the gastric carcinoma metastasizes 
early to the greater and lesser omentum, 
it is often impossible to remove all of the 
diseased tissue. The immediate operative 
mortality is higher than that for ulcer 
resections, because the organism weakened 
by carcinoma has a _ lower resistance. 
Further, the danger of infection is greater, 
for the reduction or complete absence of 
acid in the stomach contents makes 
them more infectious. After an apparently 
smooth early postoperative course an 
insidious peritonitis develops in the upper 
abdomen and the already weakened pa- 
tient succumbs. In all cases if there is a 
possibility of complete removal and if 
the patient’s condition permits, the resec- 
tion is done according to the technique 
I have described. In many cases the car- 
cinoma is already firmly adherent to 
underlying structures, so that extirpation 
is impossible. Carcinomata which have 
broken through into the mesocolon or 
transverse colon are declared inoperable, 
and we content ourselves with a palliative 
operation, since we cannot subject the 
patient to the extensive resection required. 
The choice of operation depends on the 
extent of the growth. If either the anterior 
or posterior aspect of the stomach is 


7 
hy 
i 
‘ 


48 American Journal of Surgery 


quite free, and if it seems unlikely that 
this zone will be invaded by the tumor 
in the near future, then gastroenterostomy 
is made at this point for the sake of 
permitting the stomach to empty. Un- 
fortunately even this procedure is often 
impossible and one must be satisfied with a 
jejunostomy, which frequently gives only 
a short prolongation of the patient’s life. 

Early operation with extirpation of the 
tumor may give good results. Therefore 
early recognition of the malignant charac- 
ter of the stomach trouble is essential to 
the successful treatment of the gastric 
carcinoma. 

In concluding this brief summary of our 
gastric surgery, I should like to point out 
two further disease conditions of the 
duodenum, which in recent years have 
attracted more and more interest, namely 
duodenum diverticulum and megaduo- 
denum. These conditions are being recog- 
nized more frequently due to the progress 
of roentgenographic diagnosis, and come 
to us for treatment. 

The etiology of duodenal diverticulum is 
still unexplained. The classification into 
congenital and acquired forms is unsatis- 
factory. But I shall not discuss this 
point. For the surgeon the location of the 
diverticulum is very important. If he 
finds a protrusion at the duodenal bulb, 
its removal is usually simple. The situation 
is different in the frequent diverticula of 
the posterior wall, or on the side nearest 
the pancreas. The first difficulty is in 
finding them, since they are likely to be 
empty in the fasting patient. Careful 
mobilization of the duodenum may expose 
its posterior aspect and possibly bring 
the diverticulum into view. We consider 
extirpation of the diverticulum the best 
policy, since in the first place it eliminates 
the source of the stagnation and secondly 
since it eliminates the danger that the 
distended and inflamed wall of the di- 
verticulum may ulcerate or perforate. 

Megaduodenum has been receiving more 
place in recent years particularly in the 
American literature. May I point out here 
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the importance of distinguishing between 
chronic duodenal stenosis and true mega- 
duodenum, a distinction which must be 
carefully made, if we are to avoid further 
beclouding the whole subject of chronic 
abnormalities of the duodenal passage. 
At the clinic in Frankfurt in recent years 
we have been very much interested in the 
clinical picture of megaduodenum and a 
report on 7 cases treated in our clinic is 
reported in collaboration with Beck 
in an early number of the Annals of 
Surgery. In several of our cases gastric 
or duodenal ulcer as well as duodenal 
diverticulum were found simultaneously. 
In those cases in which the symptoms are 
really due to distention of the duodenum 
by the impeded contents, the operation 
of choice is inframesocolic duodenojeju- 
nostomy. If a simultaneously occurring 
ulcer necessitates a gastric resection, a 
Billroth 2 resection is done with y-shaped 
anastomosis according to Roux. This 
method prevents a regurgitation into the 
eliminated duodenum. The prevention 
of this back-flow is an essential feature 
of the treatment, since the inert and 
distended duodenum is the cause of the 
distressing and characteristic symptoms. 
Even if the duodenojejunostomy succeeds 
in producing a crude mechanical outlet, 
and also the problem of the treatment of 
megaduodenum is not finely solved, never- 
theless the patient is helped since he 
becomes symptom-free. 


GALL-BLADDER DISEASES 


After this brief survey of those gastric 
diseases which most frequently require 
surgical help, I should like to take up the 
diseases of the gall bladder. We shall 
assume that the differential diagnosis 
between cases with and without stone 
has been made. 

There are two questions, which must 
above all things be asked in the case of 
gallstones: first, which cases shall be 
treated surgically and which conserva- 
tively, and secondly, at what time to 
operate. For the surgical treatment we 


~ 
. 
‘ 
a 


New Series Vor. XXV, No. 1 


have relative and absolute indications. 
The former depend naturally to a large 
extent upon the attitude of the physician 
towards the surgical treatment. 

A great number of patients with stones, 
who have vague abdominal distress with 
normal temperature and without typical 
attacks of colic should be subjected to a 
protracted medical treatment. If this 
remains unsuccessful and the symptoms 
get worse, than operation must be consid- 
ered. But one must always consider that an 
unnecessary cholecystectomy is as injuri- 
ous as an uncalled-for gastroenterostomy. 

But what shall we do with those patients 
who have gallstone colics from time to 
time? In the milder cases which react 
well to morphine and atropine, the attack 
subsides after a few hours and the patient 
feels perfectly restored. Here a conserva- 
tive treatment is called for. But the 
situation of a patient whose attacks are 
repeated at short intervals and usually 
gets worse, is different. Here experience 
indicates that there is little prospect 
that the gall-bladder disease, after con- 
servative treatment, will become quiescent. 
We must further consider that with each 
attack the anatomical changes become 
more extensive and that the difficulty 
and extent of the operation increase. 
These patients, therefore, who have had a 
considerable series of attacks within a 
short time, must be advised to have an 
operation, even when no symptoms of 
more serious inflammation and so on, 
which I shall discuss presently, can yet 
be demonstrated. The tenderness to pres- 
sure, which is a sign of peritoneal irrita- 
tion, will probably already be present in 
this type of condition. 

The necessity of advising operation in 
these cases is explained by the fact, now 
well established, that the early operation 
on a diseased gall bladder is relatively 
much safer than operation in a later 
stage. Contraindication to operation in 
such cases include marked obesity, a 
circulatory disease or other chronic sys- 
temic diseases. The age of the patient is 
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in itself not an absolute contraindication. 
If his symptoms increase in severity, then 
an operation is advised in an interval 
between attacks. 

Another group of patients call for 
treatment during an acute severe attack 
of colic. It begins with a chill, rapidly 
rising temperature, a general picture of 
severe illness, marked leucocytosis, gradual 
acceleration of the pulse and occasional 
repetition of the chill. In a careful examina- 
tion one can feel the tense distended and 
extremely tender gall bladder, and the 
increasing rigidity of the abdominal wall 
is perceived. In such a case there is no 
question that it is a surgical case and the 
only question is, when to operate. On the 
first day the patient must be treated con- 
servatively in the hope that a quiet interval 
may ensue, in which operation can be done. 
If the attacks continue into the second or 
even third day, it becomes increasingly 
difficult to judge whether further delay 
is permissible. The most favorable moment 
for operation must be decided by a careful 
consideration of each individual patient's 
symptoms. The decision to operate is 
more easily made, of course, in younger 
and stronger patients, than in old corpulent 
patients with little resistance. The existing 
infection increases the danger of operation 
during the attack period. On the other 
hand there is a danger of perforation of 
an empyematous gall bladder. It is impos- 
sible to set up a hard and fast rule, as to 
how long one may wait. Everything 
depends upon the proper evaluation of 
the symptoms, and in spite of the most 
careful examination and deliberation one 
unfortunately cannot strike the right 
moment for operation in each case. 

Another very serious complication of 
gall-bladder disease is icterus. There are 
three factors which may cause icterus 
in the patient with stones: the mechanical 
obstruction, the inflammation and the 
functional disturbance of the liver cells. 
A sufficiently prompt removal of the 
obstruction will prevent the serious conse- 
quences of the inflammation and the 
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damage to the liver parenchyma. But it is 
these complications that make it all the 
more urgent to operate early, when there 
is icterus. On the basis of the local close 
relationship between the common bile 
duct and the head and the duct of the 
pancreas it is clear that inflammatory 
processes in the common duct, in icterus, 
can extend very easily to the pancreas. 
The serious nature of acute pancreatic 
necrosis is well known. We found in our 
material on pancreatic necrosis, that in 
more than 80 per cent of the cases there 
were gallstones. 

However, in addition to these local 
disease processes, the injury to the organ- 
ism as a whole occasioned by the disturbed 
liver function make icterus a very serious 
symptom. The nutritional status of the 
patient is impaired, because the appetite 
suffers and the digestion of fats in the 
intestine is disturbed by the absence of 
bile. The appearance of bile acids in the 
blood stream injures the muscle of the 
heart and blood vessels. This is one of the 
reasons why occasionally after a_ tech- 
nically correct and successfully executed 
operation the jaundiced patient in his 
postoperative course dies of circulatory 
failure. The postoperative period is also 
likely to see the cholemic hemorrhages, 
whose cause is still unknown and which 
cannot always be successfully combatted 
with transfusion, etc. 

The most serious complication of a 
long-standing icterus is the so-called liver 
intoxication, which is brought about by a 
complete failure of liver function. Just 
when this catastrophe is likely to happen 
cannot be predicted. It is a complication 
which is avoided if the operation is cor- 
rectly timed. 

This brief report on the serious conse- 
quences of icterus appeared necessary as an 
explanation of our rules as to indications 
for surgery; when, then, shall one operate 
in jaundice? 

If it is clear that we are dealing with a 
case of typical jaundice produced by an 
obstructing stone, then we consider it 
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permissible for the first few days to use 
conservative methods, in the hope of a 
spontaneous subsiding of the icterus. How- 
ever, we then urge an operation during 
the ensuing icterus-free period, since we 
consider the icterus a reliable sign that 
the gall-bladder disease is no longer local- 
ized. If the icterus is intermittent, we 
believe that a delay of three to four weeks 
is the longest that can be permitted if the 
patient is in good general condition. 

If after persisting for fourteen days the 
icterus remains undiminished, we advise 
operation. The high hope which people 
still hold as regards the ability of some 
remedies to expel stones, in our opinion, 
leads only to an unfortunate additional 
postponement of the operation; for the 
proof of an actual expulsion of stones by 
internal remedies without internal perfora- 
tion is still lacking. The progressive 
damage to the organism as a whole, which 
I have already pointed out, is another 
factor arguing for early operation. 

If the icterus sets in simultaneously with 
the signs of a severe cholangitis, that is, 
chills and fever, then the indications for 
operation are the same as in gall-bladder 
empyema. If after two or three days there 
is no definite improvement, then operation 
is clearly indicated. 

The best prophylaxis for icterus is early 
operation. I should not go into detail here 
on the subject of the differential diagnosis 
of the jaundice, whether hepatogenous or 
caused by stones or tumors. 

I should like now to give a short de- 
scription of our operative procedure in 
cases of gallstones. 

At the operation in the interval between 
attacks we proceed with the extirpation 
of the gall bladder in the following way: 
the incision, which we call Rippenbogen- 
winkelschnitt, starts near the midline and 
runs parallel to the costal arch and about 
3 cm. below it, as far as the lateral edge 
of the rectus muscle. It then runs down- 
ward as far as necessary, efforts being 
made to spare the intercostal ‘nerves. 
After opening the abdominal cavity, the 
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liver is carefully drawn somewhat down- 
wards and towards the surface, and turned 
up if necessary in order to bring the bladder 
and bile passages into better view. In 
order to protect the peritoneal cavity, 
the surroundings are blocked of with 
compresses soaked in salt solution, and 
the local exploration is begun. Frequently 
it Is necessary to break up inflammatory 
adhesions between the greater omentum 
and the gall bladder, to permit a better 
exposure of the field. If the patient’s 
history contains no grounds for suspecting 
involvement of the common bile duct, and 
if exposure of the common bile duct does 
not reveal any local changes, one under- 
takes the cholecystectomy. The cystic 
duct and cystic artery are doubly ligated 
after the surgeon has convinced himself 
that the hepatic duct is excluded from the 
ligatures. 

One then separates the gall bladder 
subperitoneally by blunt dissection be- 
ginning at the cystic duct. The separation 
is accomplished more easily if the contents 
of the gall bladder are not previously 
evacuated. It is important that the cystic 
duct should be removed with the gall 
bladder, because stones are frequently 
firmly embedded in its wall or can form 
in it later. If the gall bladder lies very 
deep, its removal can be made easier by 
drawing it forward with either a forceps 
or a ligature, but ruptures of the wall must 
be avoided. After extirpation of the bladder 
the denuded liver surface is again perito- 
nealized by reuniting the margins of the 
serosa. Having inspected the stomach, 
pylorus, duodenum and appendix and 
having placed a medium sized rubber 
drain at the site of the gall bladder, one 
performs the closure. 

Now, in what cases should the common 
duct be opened? First, if a stene can be 
felt in one of the bile passages, secondly 
if jaundice exists or has existed. Here we 
may note, parenthetically, that our icterus 
patients are treated both before and after 
operation with insulin and large doses of 
carbohydrate for the purpose of stimu- 
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lating or supporting liver function. The 
preoperative treatment also frequently 
includes a blood transfusion. 

Thirdly, we open the common duct, if 
it shows not only a dilatation but in addi- 
tion a thickening of its wall. Dilatation 
alone does not necessitate opening the 
duct, which should never be done without 
good reason, because it so greatly increases 
the gravity of the operation. Such dilata- 
tion of the bile passages without stenosis 
or obstruction of the common duct is found 
in those cases in which the gall bladder has 
already been practically excluded from the 
bile passage system as a result of occlusion 
of the cystic duct, or has been rendered 
ineffectual as a reservoir by disease of its 
wall. As a sign of the adaption to this 
bladderless condition, the dilatation of 
the common and hepatic duct has occurred. 
Technically, if the common duct must 
be opened, it is simpler to do this before 
removing the gall bladder. Painstaking 
isolation of common and cystic ducts is 
urgently necessary because of the varia- 
tions in the location of their junction. 

The common duct is then raised by 
means of two lifting ligatures and between 
them, after the region has been carefully 
packed with sponges, the duct is slit open. 
One now examines the duct for obstruc- 
tion, first in the direction of the liver and 
then of the duodenum. One may begin 
with the probe of middle thickness and 
for the removal of concretions a spoon is 
used. Sometimes it is difficult to get the 
probe through the papilla of Vater. Re- 
sistance at that point may be due to spasm 
of the sphincter of Oddi, to concretions 
or to organic stenoses. Often it is necessary 
to do a careful, gradual dilation of the 
sphincter. If the removal of this resistance 
leaves the common duct open, in the 
infected cases a T-shaped rubber tube is 
inserted into the opening, the slit is closed 
as completely as possible and covered and 
peritonealized. The working of the tube 
is tested by injecting salt solution without 
pressure into the tube. The solution should 
return slowly, mixed with bile. One now 
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proceeds to the removal of the gall bladder 
as already described. 

If it proves possible to restore the 
continuity of a distal part of the common 
duct, two devices are available. Either 
one can make an anastomosis between the 
dilated common duct and the duodenum 
or one can connect the fundus of the gall 
bladder with the stomach. Obviously 
this latter procedure is permissible only 
if the connection between the bladder and 
the other bile passages is not obstructed. 
These two methods are used by us only 
in those cases in which a temporary drain- 
age of the common duct is not sufficient. 
The ascending infection following anas- 
tomosis of the common duct to the duo- 
denum, which was formerly so much 
feared, happens according to the statistics 
of Poppert and Floerecken in 10 per cent 
of cases. It is important that anastomosis 
be made large in anticipation of the sub- 
sequent shrinking. If changes in the wall 
of the common duct are marked, it is 
safer to make the anastomosis between 
gall bladder and stomach, since this has 
been found to give good functional results 
also. 

In those cases in which the gall bladder 
has already been removed at a previous 
operation, or the common duct as a result 
of contraction or other abnormalities 
cannot be used for anastomosis, in such 
cases we can still avail ourselves of Goetze’s 
plastic operation, in which the duodenal 
wall is used. 

The treatment of the empyema of the 
gall bladder calls for special mention. 
Here again our aim is to remove the gall 
bladder. But occasionally in the presence 
of a high fever, the patient is in too poor a 
condition for operation. Under these cir- 
cumstances one exposes the gall bladder 
under local anesthesia, guards the vicinity 
by packing around the bladder, and re- 
moves the infected contents, including 
stones, as completely as possible. One then 
places a thick rubber drain in the gall 
bladder and terminates the operation as 
quickly as possible. The fistula opening, 
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which usually remains after these pro- 
cedures, must be removed later, when the 
condition of the patient permits. This is 
best done by cholecystectomy, although 
the technical difficulties may be great. 

Concluding the discussion of gall stone 
surgery one may say that the chief aim is 
not to be as radical as possible,* but to 
permit the careful estimate of the patient’s 
general condition determine one’s course. 

Among the stoneless diseases of the 
gall bladder which have a special interest 
for the surgeon must be mentioned the 
stagnation and distention which we have 
extensively studied at the clinic in Frank- 
furt. This condition had been brought to 
the attention of the medical world in 1903 
by Krukenberg and again in 1913 by 
Borghi, but the condition was not studied 
further. The pathological anatomy was 
then studied by Aschoff and Bacmeister, 
who formulated the concept of a so-called 
“stasis gall bladder,” a gall bladder filled 
with stagnant bile. 

Every surgeon has seen cases of gall- 
bladder disease, which after unsuccessful 
medical treatment are recommended for 
surgery with the diagnosis of cholelithiasis, 
but in which the gall bladder is found to 
contain no stones. Removal of the gall 
bladder was followed after a brief interval 
by the old painful attacks of colic and one 
was obliged to speak of a nervous dysfunc- 
tion, in the absence of any positive 
anatomical findings. It was with this group 
of patients, in whom results were so un- 
satisfactory, that Schmieden occupied him- 
self particularly. He found in some cases at 
operation an extremely distended gall 
bladder, which contained no stones, but 
could not be emptied by manual pressure. 
Schmieden assumed that in these cases an 
acute distention was being produced by 
something which hindered the outflow 
of bile at the junction between the neck 
of the gall bladder and the cystic duct, 
that is at the valves of Heister. Micro- 
scopic investigation showed that these 
cases were exactly what Aschoff and 
Bacmeister had described as “‘stasis gall 
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bladder.” Thus was demonstrated the 
correspondence between the clinical pic- 
ture and the previously known pathological 
anatomy. As to the cause of this acutely 
developing distention of the ball bladder a 
purely mechanical concept was taken; at 
first it was assumed that disturbances of 
outflow resulted from momentary excesses 
of pressure in the gall bladder, and marked 
kinks were found near the junction of the 
neck with the duct, sufficient to account 
anatomically for the hypertonic distention. 
In 1920 Schmieden recommended chole- 
cystectomy for these cases, when medical 
management had failed. In the years fol- 
lowing warning voices were raised against 
an overemphasis of this new disease 
entity. There was danger that it might 
become a refuge for every diagnostic 
mistake. But in addition it was found that 
cholecystectomy did not always succeed in 
relieving patients of the symptoms of this 
complaint, a proof that the suggested 
treatment of the distended bladder was 
not removing the source of trouble in all 
cases. A further clarification of this situa- 
tion resulted from the work of Westphal. 
He made a close study of the functional 
disturbances of the emptying of the gall 
bladder, and pointed out the essential 
importance of the sphincter of Oddi. 
According to Westphal, whose views have 
gained general recognition in Germany, 
a distinction must be made _ between 
distention with hypertonus and distention 
with atony, both forms being described 
as dyskinetic, that is, ascribed to a general 
dyskinesia of the biliary passages. Thus, 
today, we have drifted away from the 
mechanical conception of an obstruction 
to the outflow from the bladder caused by 
abnormalities of the valves, and speak of a 
“stasis gall bladder” caused by a general 
dyskinesia of the biliary passages. The 
treatment accordingly changed as follows: 

The management is primarily medical. 
Only those cases which fail to respond to 
this treatment bring up the question of 
surgery. However if the findings are not 
clear, one must warn against cholecystec- 
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tomy. Instead one must consider the 
possibility of opening the common duct 
and doing a careful dilatation of the 
sphincter of Oddi, when there is ground for 
suspecting spasms. A further possibility 
is to circumvent the sphincter by an 
anastomosis between gall bladder and 
stomach or between the common duct and 
the duodenum. 

To summarize then regarding this clin- 
ical picture, we regard it today as a spastic 
functional disturbance of the biliary pas- 
sages, and further investigation will have 
to determine whether other possible me- 
chanical causes play a role. 

We must mention, as a further impor- 
tant disease of the biliary passages, tumors, 
which unfortunately are so difficult to 
recognize that they are often submitted 
for surgical treatment too late. The most 
frequent locations for carcinoma are the 
fundus of the bladder and the papilla of 
Vater. The conditions are more unfavor- 
able, if a tumor of the hepatic duct is 
growing in direct contact with the hilus 
of the liver, since in this case one can no 
longer do even a palliative operation. 
On the other hand in the case of carcinoma 
of the papilla, the situation is different; 
if the tumor is still operable, it can be 
extirpated by either a retroduodenal or 
transduodenal exposure. One then must 
either implant the stump of the common 
duct into the duodenum or else anastomose 
gall bladder and stomach. Of course the 
operative mortality is still very high; this 
is not surprising since icterus has usually 
existed for a long time and because the 
operation is technically difficult. In most 
cases one has to be satisfied with the 
cholecystogastrostomy. 

Occasionally the extension of a carci- 
noma of the gall bladder to the liver 
necessitates a resection of the involved 
liver tissue in addition to the cholecys- 
tectomy. Here again the general condition 
of the patient is a limiting consideration 
and often determines the end-result. Early 
recognition of the disease is essential for 
successful treatment. The body, greatly 
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weakened by the protracted absorption 
of the bile constituents, often collapses 
after the most trivial surgical intervention. 
Therefore we must say emphatically that 
if a jaundice has persisted without remis- 
sion for three weeks and if it is due to 
obstruction of the excretory passages or 
if its etiology is not clear, then laparotomy 
must be done. 


CONCLUSION 


To conclude then: It is impossible to 
give an exhaustive survey of the whole 
great field of stomach and gall-bladder 
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surgery in this space. But I hope that I 
have touched upon the questions which 
would interest you most with special 
attention to the views held on them at the 
clinic of Professor Schmieden. I should 
like to emphasize that the handling of 
diseases of the stomach and the gall 
bladder today can be improved greatly by 
intelligent and sympathetic cooperation 
between internist and surgeon. During 
my brief stay here, I have become con- 
vinced that surgical results in this field 
can be improved considerably by calling 
more frequently into consultation the 
modern physiologist. 
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HE mortality rate in acute intestinal 

obstruction is still very high, 31-44 

per cent, asshown by the recent survey 
of Mclver’s.'! This is true despite a much 
better understanding of the cause of 
death in many of these cases. The value 
of enterostomy as a life-saving procedure 
is recognized by practically everyone. 
The operation is not difficult but must 
be done with extreme care and gentleness, 
and all precautions should be taken to 
prevent a fatal peritonitis. 

The purpose of this paper is to discuss 
various methods of performing an en- 
terostomy and then to describe in detail a 
technique which was taught to me by my 
former chief, Dr. E. P. Richardson of the 
Massachusetts General Hospital, Boston, 
Mass. 

There are five important points regard- 
ing the construction of an enterostomy. 
First, the operation must be simple enough 
to be carried out on extremely sick patients 
without producing additional shock. Sec- 
ond, it should be constructed so that 
there is the least chance of contaminating 
the peritoneal cavity at the time of the 
operation, and also so that there is no 
leakage around the drainage tube for the 
first twenty-four hours, after which time 
the tube and opening will be well walled 
off by a fibrinous exudate. Precautions 
must be taken so that the tube will not 
slip out of the intestinal lumen for at 
least a week after the operation. Third, 
there should be at least two holes on 
opposite sides of the intra-intestinal por- 
tion of the drainage tube. Thus, if one 
aperture stops functioning because it 
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impinges against the intestinal mucosa, 
the other one will still remain patent to 
allow drainage to continue. Fourth, it 
should be constructed so that the intestinal 
contents will not escape on to the surface 
of the abdomen. In cases of a high enter- 
ostomy (jejunostomy), one not  infre- 
quently sees digestion of the skin around 
the fistula opening due to leakage of highly 
irritative intestinal juices. This is often 
the result of a faulty or poorly constructed 
enterostomy. Fifth, the opening should 
close spontaneously after the enterostomy 
has served its purpose and the drainage 
tube is removed. If drainage continues, 
especially in a high enterostomy, there 
will be digestion of the skin and also the 
loss of intestinal contents containing fluids, 
chlorides, food, bile, pancreatic and other 
vital intestinal juices. 


REVIEW AND CRITICISMS OF COMMON 
METHODS 


According to Summers,'® the first en- 
terostomy was performed by Renault in 
1772 for the purpose of forming a tem- 
porary artificial anus in a patient with a 
strangulated hernia. To the French sur- 
geons, Langier, 1838; Maison-neuve, 1884; 
and especially Nélaton, 1857, is given the 
credit of establishing enterostomy as a 
life-saving measure in the treatment of 
acute intestinal obstruction. Nélaton' 
deserves the greatest credit for populariz- 
ing the operation. It is still referred to by 
his name. In 1857 he reported successful 
results from the operation in 2 cases of 
intestinal obstruction and published his 
operative technique. He recommended the 
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making of a small abdominal incision, 
about 7 cm. in length, either in the right 
or left lower quadrant. The first coil of 
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gastrostomy in the making of an enteros- 
tomy. According to Eiselsberg’s descrip- 
tion ten to twelve seromuscular stitches 


INTESTINE 


OPENING 


Fic. 1. Nélaton’s method. (Photographs of original drawings, 1857 with the publisher’s permission.) A. 
Intestine fixed with interrupted sutures at both ends and sides of abdominal incision. Bs. An opening about 2 cm. 
in length is made into bowel lumen between two rows of transfixing sutures. 


distended intestines that presented (ex- 


ploration was advised against) was sutured 


to the abdominal wound by two rows of 
interrupted sutures. The bowel was then 
opened immediately between these two 
rows of sutures, or some hours later 
according to the urgency of the symptoms 
(Fig. 1). 

This method was an ingenious one to 
prevent peritonitis and at the same time 
give good drainage of the intestines. 
However, as more cases were treated in 
this manner, it was learned that the 
artificial opening did not always close 
spontaneously as was true in Neélaton’s 
first 2 cases. 

It was not until several years after 
Witzel’’ described his method of gastros- 
tomy that an enterostomy was described 
which had a valve-like opening, so that 
fluid would not leak out around the drain- 
age tube nor out of the fistula when the 
tube was removed (Fig. 12). 

Eiselsberg? in 1895 was the first surgeon 
to adapt the principle of the Witzel 


are placed on the antimesenteric border 
of the bowel over a No. 12-16 Nelaton 
catheter. These sutures are tied. Then a 
small aperture is made through the in- 
testinal wall at the distal end of the tunnel 
in which the catheter is lying. The end 
of the catheter is inserted into the in- 
testinal lumen and the intestinal wall is 
folded over this area with a few more 
stitches (Fig. 2). On closing the abdomen 
Eiselsberg recommends sewing the loop 
of intestine, into which the tube has been 
inserted, to the anterior abdominal wall 
by a row of stitches. This is to prevent the 
separation of adhesions which form be- 
tween the intestine and the peritoneum. 
Eiselsberg reported 3 cases in which he 
used this method successfully. 

The criticisms of the method are that 
it does not provide safeguards against 
early leakage of intestinal contents or 
any means to prevent the tube from 
slipping out of the bowel. Then also, I 
believe, the sewing of the loop of intestine 
to the anterior abdominal wall is an 
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unnecessary step which may be more of a 
hazard than a safeguard. It means fixing 
permanently an intestinal loop in an 


Fic. 2. Eiselsberg-Witzel’s method. Tube has been 
buried and opening made into intestine. Proximal 
end of tube is ready to be inserted into intestine 
and remainder of burying sutures tied. 


abnormal position which may lead to 
obstruction at that point. Furthermore, 
in cases of intestinal obstruction the 
bowel wall is so friable that the stitches are 
apt to tear out causing small perforations, 
peritonitis and death. However, despite 
these criticisms the adoption by Eiselsberg 
of the Witzel principle was a great step 
forward in the perfection of the operation 
of enterostomy. 

In 1902 Moynihan" published a method 
very similar to the foregoing procedure 
but performed in a different manner. 
First a small opening is made on the 
antimesenteric border of the intestine 
through which the catheter is inserted. 
At this point an important step is added 
to the procedure by fixing the catheter 
with a single catgut stitch, which includes 
the cut edge of the bowel and the side 
of the tube. The tube is then buried by 
overlapping the wall of the intestine using 
a continuous Lembert stitch. The stitch 
is begun about 34 inch below the opening 
in the intestine and carried along so that 
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about 2 inches of the catheter is buried in 
the intestinal wall (Fig. 3). The line of 
suture in the bowel is then made fast to 


we STITCH 


Fic. 3. Moynihan’s method. Tube has been inserted 
and anchored to intestinal wall. Row of burying 
stitches is being placed. 


the anterior abdominal wall by a stitch 
at each extremity. 

This method of Moynihan is an improve- 
ment over the Eiselsberg-Witzel one be- 
cause the tube is inserted first, and it is 
fixed to the bowel at this point by a 
stitch. After this is done the tube is 
embedded in the bowel wall. This order 
of doing the steps of the enterostomy is 
better than in the Eiselsberg-Witzel 
method as there is less danger of con- 
tamination of the operative field. The 
criticisms of this method are, briefly, 
that no provision is made to prevent early 
leakage of intestinal contents and also, 
that Moynihan advised suturing the bowel 
to the peritoneum of the anterior ab- 
dominal wall. 

In 1918 Horsley‘ described a method 
of enterostomy based on the principle 
of Coffey in which a valve is made of the 
mucosa instead of the entire intestinal 
wall as in the Witzel type. The serosa 
and muscularis are incised down to the 
submucosa on the antimesenteric border 
of the bowel. The incision is made about 

inches long. A purse-string suture is 
placed at one end of this incision. A small 
opening is made into the lumen of the 
bowel through the center of the area 
surrounded by the purse-string. A catheter 


™ 

< § ix 
| 


58 American Journal of Surgery 


A 


Fic. 4. Horsley’s method. a. An incision is made down 
to submucosa. Purse-string suture and opening in 
bowel are shown. s. Tube has been inserted, purse- 
string tied and tube anchored. Burying sutures are 
ready to be pulled tight to cover over tube. 


suture and the tube transfixed. The 
catheter is buried with a continuous right 
angle stitch (Fig. 4). 

There are advantages in this method 
and also disadvantages. In the first place 
the initial purse-string suture insures 
against immediate leakage of intestinal 
contents. Secondly, the fixing of the 
catheter to the bowel wall prevents the 
catheter from being pulled out or slipping 
out of the loop of intestine. Thirdly, the 
catheter is buried in the wall of the 
bowel so that the lumen of the intestine 
is less encroached upon than in the 
original Eiselsberg-Witzel technique. 

The chief disadvantage to the method 
is the difficulty of cutting down to and 
not through the mucosa. For the average 
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is slipped into this opening and the purse- 
string pulled tightly about it and tied. 
A needle is threaded to one end of the 
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surgeon working with the distended, friable 
and edematous bowel eoncuntered in 
intestinal obstruction, it is very difficult to 


Fic. 5. Multiple purse-string method, showing inversion 
of a cuff of intestinal wall by means of two purse- 
string sutures. 


carry the incision deep enough without 
puncturing the bowel at some _ point. 
Theoretically, this method is very good, 
but practically, due to the danger of 
puncturing the mucosa, it is a method 
which cannot be recommended for general 
use. 

Simpler methods have been advocated 
by other surgeons. Chief among these is 
the use of two or three successive purse- 
string sutures in the bowel wall. By this 
means a cuff of intestinal wall is inverted 
to form a valve-like opening (Fig. 5). 
The method is an adaptation of the Stamm 
gastrostomy. It was first recommended 
for use on intestines by Hofmeister® in 
1905. Since then many articles advocating 
it have appeared both in American and 
foreign literature. Amongst these are the 
following: Lord, 1910;8 Wolff, 1913;'° 
Long, 1917;’ McKinnon, 1921;!? Lee and 
Downs, 1924;° and Clute, 1932.! 

One serious objection to this method 
is that it is very difficult to place con- 
centric purse-string sutures without en- 
croaching on the lumen of the bowel. 
Another objection is that the fistula 
may not always close spontaneously after 
the tube is removed. 

Several of the foregoing surgeons added 
important factors of safety which may be 
applied to the Eiselsberg-Witzel type of 
enterostomy. Long’ was the first to advise 
covering that part of the bowel where the 
tube was inserted with omentum, either 
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by fastening it around the tube or by 
bringing the tube out through a small 
hole in the omentum. More recently, 
Mayo, 1924,'° Hendon, 1931* and Clute, 
1932! have emphasized this step. Wolff'® in 
1913 was the first to suggest the use of an 
intestinal clamp to isolate a portion of 
the bowel, in order to prevent a large 
amount of fecal matter escaping into 
the wound. Clute! in 1932 and Wangen- 
steen'® in 1933 have again drawn attention 
to this step. 

There have also been a number of 
methods described which entail the use 
of some form of trocar apparatus. Hof- 
meister’ in 1905 was the first to describe 
the use of a metal cannula with a stylet. 
Lusk® in 1913 described a very elaborate 
device but it has proved to be impractical. 
The most recent trocar method is one 
described by Hendon’ in 1931. It is very 
simple to perform but it has some very 
definite drawbacks. According to his plan 
a Pezzer catheter is threaded on a stylet 
such as is used for introduction into the 
bladder. The catheter is inserted in a 
similar manner into a loop of distended 
bowel and the stylet withdrawn. The 
opening in the intestine is reinforced with 
one or two layers of Lembert sutures. 
The stem of the catheter is passed through 
a small hole in the omentum and brought 
out at the lower end of the abdominal 
incision. When convalescence is estab- 
lished, the stem of the catheter is drawn 
out and cut as close as possible to the 
abdominal wall. The intra-intestinal seg- 
ment is allowed to drop into the bowel 
to be taken care of by the natural processes 
of evacuation. 

The disadvantages of this method so 
completely outweigh its main advantage, 
simplicity, that it cannot be recommended 
very highly. The two main drawbacks 
are, first, there is no provision made 
against leakage from the fistula when the 
catheter is removed. Second, it is possible 
that the intra-intestinal portion of the 
severed catheter might cause obstruction 
in its passage through the bowel. 
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DESCRIPTION OF THE RICHARDSON 
TECHNIQUE 


The method I wish to describe and which 
may be termed the “ Richardson modifica- 
tion of the Eiselsberg-Witzel enterostomy”’ 
is based on the principle of the Witzel 
gastrostomy. The actual functioning of 
the enterostomy is in no way different 
from the original Eiselberg-Witzel type. 
However, the method of construction 
answers many of the criticisms of the 
other methods. If the technique is carried 
out as described there is less danger of 
contaminating the peritoneal cavity than 
by any of the other methods, and a most 
satisfactory form of enterostomy is con- 
structed which wiil close spontaneously 
after removal of the tube. 

The anesthetic of choice for enterostomy 
in acute intestinal obstruction is local 
infiltration of the abdominal wall with 
0.5 or I per cent solution of novocaine. 
The abdominal incision is best made 
through the left or right rectus muscle 
depending on whether the obstruction is 
high or low. A 7 to 8 cm. incision is of 
sufficient length. A distended loop of 
intestines usually thrusts itself into the 
wound. One should be satisfied with this 
presenting bowel (Nélaton’s advice) and 
not explore further unless strangulation 
of the intestine is suspected. 

A warm, moist gauze is applied over 
the presenting loop and held by an 
assistant to prevent evisceration. Then, 
before opening the bowel, a No. 18 or 
20 catheter (French) is prepared in the 
following manner. The hole at the end 
of it is slightly enlarged to 1 cm. in length. 
About a centimeter further up the tube 
on the opposite side a similar aperture is 
cut, best made with a pair of heavy curved 
scissors. This is an important point because 
if the tube has only one hole, there is a 
serious danger that it will not drain well if 
that one opening impinges against the 
mucosa of the bowel. The rounded end of 
the catheter is not cut off because it is 
difficult to cut the end smooth enough to 
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prevent the possibility of its eroding 
through the bowel wall. Next, a 00 chromic 
catgut stitch, preferably on a straight 


Fic. 6. Richardson’s method. Opening of intestine after 
applying an intestinal clamp and inserting a purse- 
string suture. Note that segment of bowel within 
clamp is collapsed, fecal material having been milked 
out before applying instrument. Use of clamp in 
this manner cannot be ovet-emphasized as it prevents 
any spilling of highly infective fecal material. Tension 
maintained on purse-string, as shown, facilitates 
opening of bowel. A short transverse incision as shown 
is most satisfactory. 


atraumatic or non-traumatizing needle 
is passed through the wall of the 
catheter about 5 to 6 cm. from the end 
with the apertures (insert, Fig. 7). This 
stitch may go into the lumen of the 
catheter but it should not cross it, other- 
wise it will reduce the diameter of the 
lumen at that point. 

It is important to carry out the foregoing 
steps at this time, that is, before putting 
the tube into the bowel. If the catheter 
is inserted into the gut first, one is apt to 
contaminate his gloves or the operative 
field due to the difficulty of passing the 
needle through the rubber tubing. The 
suture also serves as a mark to show how 
far to insert the catheter. The final 
preparation of the catheter is to close 
the opposite end by clamping it with an 
hemostat. 
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About 12 to 15 cm. of the distended 
loop is drawn with extreme care into the 
wound so that an intestinal clamp can 


CATHETER 


Fic. 7. Richardson’s method. Drainage catheter is 
inserted with intestinal clamp still in place. Then 
purse string is tied snugly about catheter. Insert 
shows method of preparing catheter before inserting 
it into bowel. Note that there are two apertures in 
it (a very important point) and that stitch goes 
through wall but not lumen of tube. Suture material 
in this illustration and in Figures 8-10 is fine silk 


threaded on a straight intestinal needle. “oo” 


chromic catgut on an atraumatic or non-traumatizing 
needle is even preferable to fine silk. 


be applied as shown in Figure 6. The 
intestinal contents are milked and squeezed 
out of this loop before the clamp is applied. 
This prevents the escape of intestinal 
contents onto the operative field when 
the bowel is opened. It is best to include 
about 8 to 10 cm. of the bowel in the clamp. 
The abdominal incision should next be 
carefully walled off from the intestine 
with large, warm, moist gauzes. 

A purse-string suture is placed in the 
bowel wall in the manner shown in 
Figure 6, so that a small transverse 
incision can be made without danger of 
dividing the suture. When the suture has 
been inserted half way around it is caught 
in an Allis clamp and then the purse-string 
completed. By exerting traction. on the 
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loop of the purse-string by means of the 
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catheter is put directly into the lumen of 


Allis clamp and also on the two ends of the bowel, as the muscularis and sub- 


the suture, it is a simple matter to make a 


Fic. 8. Richardson’s method. Purse-string has bee 
tied, drainage tube clamped, and intestinal clamp 
removed. Manner of anchoring tube to bowel wall 
is shown. This last step is very important as it 
prevents tube from slipping out of intestine for at 
least several days. 


puncture wound with a small sharp knife. 
Figure 6 also shows the manner in which 
this is done. The knife should be discarded 
as it has been contaminated. 

The catheter is inserted by everting 
the mucosa of the incision while an 


e 


Fic. 10. Richardson’s method. Completion of burying 
row of continuous Lembert sutures. Suture shown is 
tied at next stitch. Note only a slight narrowing of 
intestine opposite suture line. 


assistant maintains traction on the loop 
and the two ends of the purse-string 
suture. It may be inserted either up or 
down in the loop of the intestine. Care 
should be taken that the end of the 


mucosal coats are easily separated and 


a 


Fic. 9. Richardson’s method. Beginning of sutures to 
bury tube in intestinal wall. Picking bowel up at 
three points closes this end of trough more effectively 
than if only two points are picked up. 


the catheter can be pushed between them 
with surprising ease. It should be inserted 
far enough so that the proximal aperture is 
1 or 2 cm. inside the lumen of the bowel. 

The purse-string is then tied snugly 
around the catheter, everting the bowel 
wall. At this point, the intestinal clamp 
may be removed and, if necessary, the 


“SNUBBING” 


Fic. 11. Richardson’s method. Omentum fastened 
around drainage tube and covering suture line, tube 
passing out through abdominal wall, and silk stitch 
anchoring tube to skin edge. 


catheter pushed in farther so that the 
stitch which was put in its wall may be 
passed through the cuff of the bowel 
and tied, as in Figure 8. If the intestine 
is greatly distended it is permissible to 
remove the snap and let the bowel contents 
drain into a basin. This facilitates the 
burying of the catheter in the intestinal 
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Fic. 12. Richardson’s method. A window has been cut 


in intestinal wall to show intra-intestinal portion of 
catheter with two holes, and valve-like tunnel which 


has been constructed about tube, as Witzel first 
described. 


fecal matter which drains out. 

The next step is to bury the tubing in 
the intestinal wall. This is done either by 
continuous or interrupted Lembert sutures. 
The first stitch is placed about 2 cm. 
above the opening in the bowel. It ts 
best to pick up the intestinal wall in 
three places with this first suture. This ts 
very simply done as is shown in Figure 
g and it is a safeguard against leakage at 
this end of the trough in which the catheter 
is to be buried. The remainder of the 
burying stitches pick up the bowel in two 
places, one on each side of the catheter. 
The suturing should extend for a distance 
of 6 to 7 cm. over it. These stitches should 
include peritoneum, muscularis and sub- 
mucosa. The tunnel should not fit too 
snugly about the catheter, otherwise the 
stitches will pull out with the resulting 
danger of leakage and peritonitis. On the 
other hand, one should not use up too 
much bowel wall because this will narrow 
the intestinal lumen. There is always a 
slight narrowing as shown in Figure 10 
but it has never been sufficient to cause 
trouble in my experience. 

The final step is to draw the omentum 
down over the suture line and ftx it around 
the catheter by a ligature (Fig. 


II). 
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wall by relieving the tenseness of the 
bowel. Care must be taken not to con- 
taminate gloves or instruments by the 
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This step is not imperative and sometimes 
it is not possible because the omentum 
is adherent elsewhere in the abdominal 


Fic. 13. Richardson’s method. Method of fastening 
catheter to abdominal wall. Two vertical strips of 
adhesive tape, about 4 inch wide, are placed first 
so that they are a little less than length of a safety- 
pin apart. Then horizontal strips are placed about 
1 inch apart on top of vertical ones. Safety-pin is 
opened, passed through vertical strips and then 
closed. A silk ligature fastened around catheter is 
tied to safety-pin as shown. 


cavity. However, it is an added safeguard 
which should be utilized if possible. The 
abdomen is then closed in the usual 
manner, bringing the tube out at one end 
of the incision or making a new small 
stab wound for it if it does not rest well 
in the original incision. An added factor 
of safety to prevent the catheter’ from 
being pulled out is to suture it to the 
skin edge with a No. 7 silk stitch. First, 
the silk is wound around the catheter three 
or four complete turns and tied just at 
the point it leaves the wound. Then the 
stitch is put through the skin (Fig. 11). 
This is a “snubbing” stitch which will 
not slip and it eliminates the necessity 
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of puncturing the tubing which would 
cause contamination of the abdominal 
wound. By this method of fastening, the 
catheter will stay in place for at least a 
week. After that, if it is necessary to keep 
it in longer, it can be fastened by tying 
it to a safety pin with another “snubbing” 
ligature of silk. The pin is held in place on 
the skin by straps of adhesive (Fig. 13). 
The tube should be allowed to drain 
continuously into a bottle and if it becomes 
occluded with fecal matter irrigations 
with normal salt solution should be done 
every two or three hours. 


CONCLUSIONS 


The foregoing technique of enterostomy 
fulfills all the five requisites which are 
enumerated at the beginning of this 
paper. Thus, it is a procedure that can be 
carried out on extremely sick patients. 
There is minimal danger of spilling intes- 
tinal contents during the course of the 
operation, because of the use of the 
intestinal clamp to isolate .a portion of 
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LLIATIVE operations are fre- 
io performed on patients with 
far advanced cancer, in order to 
relieve them of painful manifestations 
of the disease and to prolong their lives. 
The value of some of these operations is 
well established, of others it is still under 
question. To be worth while, a palliative 
operation done for an eventually fatal 
lesion must, in fact, either free the patient 
from an intolerable symptom or prolong 
life that at the same time is made comfort- 
able enough to be worth the living. 

If one advises such a palliative opera- 
tion, the risks and benefits should be 
understood so that they may be clearly 
presented to the patient or his family. 
For this purpose, therefore, many studies 
of the end-results of such operative pro- 
cedures must be made, which are as yet 
far from being complete. 

Biliary intestinal anastomosis for ob- 
structive jaundice due to carcinoma of the 
head of the pancreas or of the bile ducts 
is a palliative operation, the results of 
which are not yet clarified by a large 
number of studies of end-results. In an 
endeavor to find whether this procedure 
was worth while in our hands, we have 
followed the course of 30 patients with 
cancer of the head of the pancreas on 
whom some form of biliary intestinal 
anastomosis was performed. 

The diagnosis of carcinoma of the head 
of the pancreas was not confirmed by 
positive microscopic evidence except in 
those cases that came to autopsy; in the 
others it was made on the gross examina- 
tion carried out during the examination, a 
method obviously not entirely reliable. 


EVALUATION OF PALLIATIVE OPERATION FOR CANCER 
OF THE PANCREAS* 


F.A.C.S., AND JAMES M. WINFIELD, JR., M.D. 


WILMINGTON, DEL. 


The patients were, in general, in very 
poor physical condition by the time they 
arrived for treatment, and in spite of a 
careful preoperative regime of high fluid 
and high carbohydrate intake and trans- 
fusions, they often remained desperate 
surgical risks, to be operated upon only 
after the most serious consideration. 

The literature on carcinoma of the head 
of the pancreas dates back to the first 
description of the condition by Mondiere' 
in 1836. Certain classical papers have been 
written since then, notably the papers by 
DaCosta? in 1858, Ancelet® in 1864, Bard 
and Pict in 1888, Mirallie’ in 1893, 
Herringham® in 1894, Oser’ in 1898, and 
Hulst* in 1905. Since 1919 several impor- 
tant papers have been added, among these 
being those of Futcher® in 1919, Speed” 
in 1920, Eusterman!! in 1922, Parmentier 
and Chabel'? in 1923, Kiefer’? in 1927, 
and Friedenwald and Cullen in 1929. 

There has been a comparatively small 
number of articles in recent years and this 
is particularly true of those dealing with 
the postoperative results following pallia- 
tive operations. In 1928 Judd and Parker’ 
discussed carcinoma of the pancreas from 
this point of view in a paper on “ Anasto- 
mosis for Obstructive Jaundice.’ 

The malady is most often seen in the 
large general hospitals and statistics show 
that 1 to 2 per cent of the total number of 
cancers are found in the pancreas. Twenty- 
nine cases of cancer of the pancreas, 
either primary or secondary, were found 
in 23,611 collected autopsies in Vienna by 
Biach.'® Of 41,949 patients admitted to 
the medical wards of Johns Hopkins 
Hospital, a clinical diagnosis of cancer 


*From the Department of Surgery, University of Michigan. 
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of the pancreas was made in 58 cases, 
according to Futcher.’ Kiefer'* reports 
that of 50,494 patients admitted to medical 
and surgical wards of the Peter Bent 
Brigham Hospital, the diagnosis of cancer 
of the pancreas was made in 59 cases. 

Age and Sex. In our series of 30 cases, 
the average was 55.25 years, the youngest 
thirty-six years, the oldest seventy-eight. 
According to Herringham® primary cancer 
of the pancreas was found in an infant 
of two years among a series of cases at 
St. Bartholomew’s Hospital. In a series 
of 52 cases collected by Speed” the aver- 
age age was fifty-seven years, the youngest 
thirty-six and the oldest seventy-six years. 
Kiefer in his series of 33 cases from the 
Peter Bent Brigham Hospital showed an 
average age of fifty-six years, the oldest 
seventy-six years. There were 26 males 
and 4 females in our group, a ratio of 
over six to one. Herringham reported an 
average of 5 men to one woman, and Speed 
reported 36 males in his series as against 
16 females. The incidence of males affected 
in comparison to females as given in the 
literature is approximately two to one. 

Symptoms. The most constant symp- 
tom complained of by our patients was 
cachexia, including loss of weight, anorexia 
and weakness. In 27 cases the weight loss 
was rapid and severe, varying from 15 to 
60 pounds, but averaging about 20 pounds. 
There was loss of appetite in 19 cases. 
As is usual, weakness frequently accom- 
panied loss of weight and was complained 
of fifteen times, or in half of the cases. 

Jaundice was found to be a symptom 
occurring with a frequency equal to 
cachexia, that is, in 27 cases. The jaundice 
was progressive and extreme, one case 
showing 120 mg. of bilirubin per 1000 c.c. 
of blood. 

The longest period of jaundice was one 
year and the shortest two weeks, with an 
an average of eleven weeks. Often this 
symptom was the first to alarm the 
patient and cause him to seek medical 
attention. 

Jaundice occurred in 80 per cent of the 
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cases reported by Speed,” in 83 of 113 
cases collected by Mirallie,® and in 23 of 31 
cases reported by Futcher.’ Of the jaun- 
diced patients, 17 complained of severe 
itching and all of them had clay-colored 
stools. 

Pain in some form was a prominent 
symptom in 23 cases. The onset was 
usually mild, the patient complaining of a 
feeling of fullness and discomfort in the 
epigastrium, but it gradually became 
more and more intense. The patients with 
pain fell into three groups: (1) those with 
a constant dull severe pain in the mid- 
epigastrium or to the left of the epigas- 
trium radiating to the back; (2) those with 
paroxysms of severe epigastric pain radiat- 
ing to the back, shoulders or chest; (3) 
those complaining of a colicky pain in the 
right hypochondrium radiating to the 
back or right subscapular region. In some 
cases, both the constant dull pain and 
colicky pain were present. Fifteen patients 
complained of the first and second types 
of pain alone; 2 patients complained of 
colic alone; 6 patients complained of 
both colic and pain while 7 patients had 
no pain at all. In a series of cases reported 
by Judd and Parker, 23.52 per cent of the 
patients had pain alone; 29 per cent had 
colic alone, and 2.94 per cent had both 
pain and colic. Kiefer reports 18 patients 
out of 33 suffering with the first two types 
of pain and 3 cases with colic. Friedenwald 
and Cullen reported the occurrence of 
pain in 83 per cent of their cases. Thus it 
will be seen that carcinoma of the pancreas 
is not a painless malady in the large ma- 
jority of cases, as 76.66 per cent of our 
patients complained of pain of some type. 

It is interesting to compare the occur- 
rence of pain as a symptom in common 
duct stone to that associated with car- 
cinoma of the head of the pancreas. In a 
series of 1608 patients with common duct 
stone reported by Judd and Marchall,” 
80 per cent had a definite history of severe 
biliary colic, 17.1 per cent complained of a 
dull boring or aching pain in the epigas- 
trium, and only 2.4 per cent had no pain 
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at all. Pain is therefore the most common 
symptom of stone in the common duct, but 
it also must be noted that pain occurs in 
a high percentage of cases of carcinoma 
of the head of the pancreas. 


TABLE 1 
TABULATION OF SYMPTOMS WITH THEIR FREQUENCY 


Per 


Symptoms 


and signs 


Jaundice 
Clay colored 


Loss of weight. 
Weakness 
Anorexia...... 
Constipation.. . 
Diarrhea 
Nausea Pain alone. . . 
Colic alone... . 
Pain and colic. 
No pain or colic 
Total pain, 
colic or both. . 


Palpable liver. . 
Palpable gall 
bladder 


76.66 


Nausea with or without vomiting was 
a frequent complaint, occurring in 15 
cases, and definite vomiting was a dis- 
tressing symptom in 12 cases. 

TABLE I 


FREQUENCY OF SYMPTOMS WITH DETAILS OF CHANGE 
FOLLOWING OPERATION 


Of 19 patients leaving 
hospital 


Symptoms 
No | No 
relief | report 


relief 


relief 


Jaundice. ... 
Pruritus.... 
Pain alone. . 
Colic alone. . 
Pain and 
colic 
15 
Vomiting. ..| 12 


Constipation was present in 7 cases and 
diarrhea was mentioned by 3 patients. 

The most constant physical sign, aside 
from jaundice, was a palpable liver which 
was noted in 20 cases, and in 12 it was very 
definitely enlarged. Enlargement of the 
liver was noted in 40 per cent of Futcher’s 
cases and in 46 per cent of Friedenwald 
and Cullen’s cases. In practically all of 
the cases, this enlargement was due to 
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bile stasis. A distended gall bladder was 
noted preoperatively in 10 cases. Ascites 
occurred in 7 cases. A tumor mass was 
palpable in only 4 cases, and when present, 
was located in the midepigastrium. Pur- 
puric spots were found in 3 cases but none 
of them exhibited petechial hemorrhages. 
This absence of petechia is in accord with 
Speed’s observations. In only 4 of our 
cases was the temperature elevated on 
admission and then only from g9° to 
100°F. Kiefer reports 57.5 per cent of 
cases running a low grade fever between 
normal and 100°F. 
TABLE III 


OPERATING MORTALITY AND LENGTH OF LIFE OF THOSE 
LEAVING HOSPITAL 


Average 
length of life 


| 6 days 


Number 


Died in hospital 


7.2 months 


Recovered—now dead 
At 6 month 


Still living 
Not heard from 


Operative interference in this type of 
case must be considered purely in the 
light of palliatrve procedure as the im- 
practicability of resections of pancreatic 
malignancies is well known. The operation 
must be designed to give relief of the most 
distressing symptoms which are in the 
main due to biliary obstruction. Two main 
procedures were used in these cases, 
cholecystgastrostomy and cholecystoduo- 
denostomy. These operations supply ade- 
quate and prolonged drainage of the 
biliary system with preservation of the 
bile. Cholecystgastrostomy was performed 
in 24 of the 30 cases, and cholecysto- 
duodenostomy in 5 cases and simply 
exploration and biopsy in one case with 
extensive peritoneal carcinomatosis. The 
choice between the stomach and duo- 
denum was based solely on expediency, 
the organ that apposed most easily to the 
gall bladder being selected. 

Postoperative Results. In Table 11 is 
shown the relief of symptoms following 
operation. As may be seen, 27 patients 


; cent 
: | 2 |13.33 
27 |90 
27 |90 
17 |56.66 
| 15 |50 
2 | 6.66 
6 |20 
7 (23.33 
| — 
| | | 
: 8 | 9 9 I 
6 II 
: I 7 5 I I 
I I 
, 2 II I 2 I 
| 2 8 I 2 I 
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complained of jaundice; 8 of these patients 
died in the hospital without relief of 
jaundice. Of the 19 remaining cases, 9 
were completely relieved of jaundice. 
Of these 19 cases, one was not relieved. 
Four had a partial decrease in intensity 
of jaundice and 5 had relief for a time, 
average 2.7 months, then a return. The 
decrease in jaundice was noticeable within 
one to two weeks in these cases. There 
was no definite relation between the degree 
or duration of jaundice and the length 
of life postoperatively. Seventeen patients 
suffered with pruritus and of these, 7 
died in the hospital, one being relieved 
in the thirteen days before death. Of the 
10 remaining cases, all obtained complete 
relief from pruritus. 

Of the 23 patients suffering from pain, 
18 obtained total or partial relief from 
pain, colic, or both. Two patients had 
relief from pain for six months, one for 
three months, two for one month. One 
patient was relieved from colic in two 
weeks and died in the hospital. One 
patient obtained relief from colic and 
pain for six months, 2 obtained relief 
from colic and pain for two months. An 
improvement in appetite was noted in 5 
patients of the 22 leaving the hospital, and 
7 patients reported a gain in strength. 
The average length of this improvement 
was five months and one week. Two 
complained of decline in appetite and 7 
of decline in strength. One patient was 
not heard from. It will thus be noted 
that the main symptoms of jaundice, 
pain and pruritus were relieved in the 
majority of cases. 

Of the 15 patients complaining of 
nausea, 11 were totally relieved of this 
symptom by operation; two were not 
relieved; one was relieved for one month 
with a return and in one we were unable 
to obtain a report concerning this symp- 
tom. Twelve patients complained of vomit- 
ing and of these, 8 were totally relieved 
of this symptom. Two were unrelieved. 
One was relieved for one month and one 
patient was not heard from. 
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The duration of life after operation 
varies very little in our series from that 
of other observers. Eight of the 30 patients 
died in the hospital with an average 
length of life of six days. Of the remaining 
patients, 19 are known to be dead, the 
average duration of life being 7.21 months; 
one was alive after six months, another 
after five months and one was not heard 
from. 

In the series reported by Judd and 
Parker, the average length of life in all 
groups was 7.7 months. 

Of the 8 patients who died in the 
hospital, the following were the reported 
causes of death: Two died in shock, 2 of 
bronchopneumonia, one of pneumonia and 
metastatic carcinoma, one of peritonitis, 
one of cardiovascular failure with severe 
liver damage and one of postoperative 
hemorrhage. From the follow-up question- 
naires, 6 patients were reported as having 
died of metastatic carcinoma with liver 
involvement and 4 with definite intestinal 
obstruction as a terminal cause. The 
causes of death of the remaining could not 
be definitely ascertained from the available 
information. It is interesting to note that 
in our series only one patient died from 
postoperative hemorrhage. Walters!’ in 
1921 reported a series of 29 cases in which 
the cause of death of 15 was intra-ab- 
dominal hemorrhage. In the large Scan- 
dinavian clinics, Petren, according to 
Zimmerman" investigated the operative 
deaths in gall-bladder cases over a period 
of twenty years and found that death was 
due to postoperative hemorrhage in from 
10 to 15 per cent. As has been stated, 
only 3 of our patients exhibited purpuric 
spots and the patient who died from 
postoperative hemorrhage exhibited this 
sign. Although purpuric spots may be 
indicative of postoperative bleeding, it is 
well known that they are not a definite 
indication of this complication. The de- 
termination of bleeding time, coagulation 
time, blood bilirubin, glucose tolerance 
tests for liver damage, though used, were 
not reliable indices of the occurrence 
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of postoperative bleeding. The sedimenta- 
tion test as reported by Linton” indicated 
a tendency to postoperative bleeding in a 
high percentage of cases. A series of cases 
still under consideration by us does not 
seem to bear out this conclusion. Certain 
measures were adopted both preopera- 
tively and postoperatively to combat this 
bleeding tendency in the jaundiced pa- 
tients. Calcium gluconate and calcium 
lactate were given preoperatively although 
recent investigations do not show a lack 
of available calcium in obstructive jaun- 
dice. All patients were placed on a high 
carbohydrate, low fat diet and in accord- 
ance with Ravdin’s*! views, were given 
intravenous glucose both preoperatively 
and postoperatively. The blood of all 


patients was typed and cross agglutinated 
in preparation for blood transfusion as 
this procedure is felt to be the best known 
method of combating hemorrhage in pa- 
tients with obstructive jaundice. 

In 1926 a patient was operated upon 


and another in 1929 with a preoperative 
diagnosis of carcinoma of the head of the 
pancreas. At both operations the head of 
the pancreas was hardened and indurated, 
and clinically the diagnosis of carcinoma 
was confirmed. The patient operated upon 
in 1926 was alive in February, 1931, five 
years after operation and although no 
sugar had been found in her urine in 1926, 
at this later date the urine showed+ ++ 
sugar and a diagnosis of diabetes mellitus 
was made. The patient operated upon 
in 1927 was alive in April, 1931, four years 
after operation, and at no time has he 
shown sugar in the urine. We feel that 
a diagnosis of chronic pancreatitis can 
now be correctly made in these 2 cases 
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and that carcinoma of the head of the 
pancreas was a mistaken diagnosis. 


CONCLUSIONS 


The palliative operation for carcinoma 
of the head of the pancreas done on a 
series of 30 patients, gave a_ hospital 
mortality of 25.6 per cent. In the patients 
who survived the operation, the symptoms 
of jaundice, pain and pruritus were in the 
main relieved. The patients leaving the 
hospital lived for an average of 7.2 months. 

The patients with carcinoma who sur- 
vive the operation are relieved of pain 
in 78.25 per cent, relieved of pruritus in 
100 per cent, and completely or partially 
relieved of jaundice in 94.74 per cent which 
makes the seven to eight months of life 
remaining to them fairly livable. 

Two patients were alive five and four 
years after operation. One of these pa- 
tients now has diabetes mellitus and it is 
highly probable that both of these patients 
had as the original lesion pancreatitis. 
The fact that it is impossible to make a 
positive diagnosis of hopeless carcinoma 
of the bile ducts or of the head of the 
pancreas since the symptoms of stone 
in the common bile duct may simulate 
them, and the fact that it is impossible 
at times to make a positive diagnosis of 
chronic pancreatitis, makes it more worth 
while to operate upon this group of 
patients than the actual results indicate. 

The patients on whom a mistaken 
diagnosis is made and who do have stones 
in the common bile duct or who have 
pancreatitis can only be relieved by 
operation. This possibility of finding non- 
malignant lesions at operation that can be 
relieved, makes the operation worth while. 
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HE subject of primary duodenitis 
has so many varied angles and 
aspects due to the fact that all of the 

evidence tending to establish it as a 

primary clinical entity is clinical evidence 

and not pathological and also because 
so few patients die of the disease, that 
there is a scarcity of post-mortem material 
evidence. Heretofore, however, little at- 
tention has been paid to the subject. 

There has been considerable discussion 
and several publications have appeared 
in the medical literature which have 
endeavored to establish certain definite 
clinical phenomena as that of primary 
duodenitis. Most of this work has been 
from the Mayo Clinic'?* in America 
and from the Hartmann Clinic‘ in Paris 
where primary duodenitis is considered 
the forerunner and accompanying change 
of duodenal ulcer. Some criticism has been 
brought forth that to establish primary 
duodenitis as a definite clinical entity 
is only to add confusion to gastroduodenal 
diagnosis and to list a large number of 
sub-divisions and classifications unneces- 
sarily. In spite of all this, however, it is 
well to consider that the condition does 
occur, has a definite symptomatology and 

a definite clinical picture, and that no 

satisfactory explanation has been given 

of all these findings. In a Gastrointestinal 

Clinic where a large number of patients 

are constantly being seen this clinical 

picture becomes even more striking and 
prominent. These are the cases that 
present the typical syndrome of duodenal 
ulcer; periodic pain coming on from one 
to two hours after eating, relieved by 
alkalies, food, etc., and accompanied by 
hypersecretion and hyperacidity. This pa- 
tient is sent for x-rays and roentgen- 
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ologically there is some change in the 
duodenal outline, although no definite 
ulcer can be made out. At times there will 
be an accompanying hyperperistalsis, or 
some spasticity of the duodenal bulb. 
There may even be occult blood in the 
stools. Frequently a diagnosis of duodenal 
ulcer will be made, the patients come to 
operation and no ulcer is found. The 
external appearance of the duodenum is 
normal and there may or may not be 
some thickening of the wall. If one looks 
very carefully there may possibly be a 
stippling of the serosa or small, minute, 
petechial hemorrhages. This is not an 
uncommon or rare incidence. 

There exists another type of case with 
the same symptom complex clinically, 
although probably in a lesser degree. 
Roentgenologically this case presents a 
serrated or moth-eaten appearance of the 
duodenal outline, combined with rapid 
emptying of the duodenal bulb and hyper- 
motility. Often this is interpreted as being 
reflex spasm due to, or secondary to, an 
inflammatory condition in the appendix 
or in the gall bladder, but we investigate 
the gall bladder and appendix and find 
them negative. Many of these cases 
present themselves after appendectomy 
and cholecystectomy has been done and 
the same roentgenological picture is pres- 
ent. Then the findings are attributed to 
postoperative adhesions, most particu- 
larly to periduodenal adhesions. It is 
therefore of particular importance that in 
differential diagnosis of duodenal lesions 
the condition be kept in mind so that 
diagnostic error will not bring these 
patients to unnecessary operation. 

Under the heading of “Primary Duo- 
denitis’” such conditions as diverticull, 
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dilatations of the bulb, periduodenal pa- 
thology, etc. are not included. Neither is 
there included the extension of an inflam- 
matory process from the gall bladder 
along the hepatoduodenal ligament to 
the duodenum, because in these cases the 
lesion is entirely in the outer walls of the 
duodenum and not in the mucosa or sub- 
mucosa and would therefore not come 
under the heading of Primary Duodenitis. 
It is perhaps well here to briefly outline 
the picture of the duodenal wall, consist- 
ing of a mucosa and a sub-mucosa covered 
by cylindrical epithelium which contains 
the so-called Brunner’s glands. These dip 
down and are present in the muscularis 
mucosa, then the muscularis layer, con- 
sisting of the circular and _ longitudinal 
layers of the muscle fibers, then subserosa 
and serosa. Scattered throughout the 
mucosa is lymphoid tissue in the form of 
follicles and nodules. The mucosa of the 
duodenum is thrown into villi between 
which are the glands of Lieberkuhn. The 
glands of Brunner are most prominent 
in the first portion of the duodenum and 
in the jejunum they disappear entirely. 
The changes which are described as the 
pathological picture of duodenitis take 
place primarily in the mucosa and sub- 
mucosal layers. 

We are accustomed to think of an ulcer 
as a dissolution or break in the continuity 
of the tissue with a crater of variable 
depth and size, which is composed of 
fibrous tissue accompanied by inflam- 
matory reaction and extending to the 
submucosa, the muscularis propria, or 
even the serosa. Shallow areas of dissolu- 
tion involving mucosa down to the mus- 
cularis mucosa are usually spoken of as 
erosions or acute ulcerations. They differ 
from chronic ulcer by the absence of 
fibrosis in the base and in the margins. 

Cruveilhier first expressed the view 
that a chronic ulcer arose from an acute 
ulcer, the beginning lesion being infiltra- 
tion of a solitary follicle with its subsequent 
rupture and circumscribed area of inflam- 
mation, with necrosis and hemorrhagic 
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erosion. 

Virchow sponsored the idea that spasm 
of the muscular content of the duodenum 
with hemorrhagic infiltration into the 
mucous membrane would result in an 
erosion which was the beginning of ulcer. 
Pathological examination of a duodenum 
will often times show small petechial or 
punctate submucosal hemorrhages, espe- 
cially after certain infectious diseases. 

Konjetzny® at the Hartmann Clinic in 
Paris, after a study of a considerable 
amount of fresh material removed at opera- 
tion, came to the conclusion that there 
existed a chronic inflammatory condition in 
the duodenum or a duodenitis which was 
probably the forerunner of ulcer. Various 
investigators have studied the tissue from 
these patients and the following patho- 
logical features have been described as 
constantly occurring: 

Localized infiltration in the mucosa 
extending deeper involving even all the 
layers, according to the severity of the le- 
sion. Mild cases show the mucosa in- 
filtrated with a few lymphocytes and 
occasional polynuclear leucocytes and some 
congestion of the capillaries. There is 
hyperplasia of Brunner’s glands and, in 
some instances, some thickening, with 
diffuse fibrosis of the muscularis propria. 
In other instances there is a degeneration 
of the cells of Brunner’s glands. At times 
the question has been raised as to whether 
these Brunner’s glands play any rdle 
in the etiology of duodenitis or duodenal 
ulcer. It is known that they exist in the 
duodenum above and below the muscularis 
mucosa, sometimes occupying almost the 
entire submucosa and that they are most 
numerous in the first portion of the 
duodenum, where practically all lesions 
occur, but nothing conclusive has ever 
been proved in this respect. 

In the more advanced type of case the 
mucosa contains a large number of poly- 
nuclear leucocytes, some plasma cells 
and eosinophils. 

The submucosa is edematous, and con- 
tains many lymphocytes. The glands of 
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the duodenum show many regenerative 
cells. The muscularis is infiltrated with 
leucocytes and a variable amount of 
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tivity by the presence of a larger number 
of regenerative cells and a few mitotic 
figures. The submucosa is edematous 


B. Erosion of mucosa. c. Submucosal infiltration of leucocytes. p. Degeneration of Brunner’s glands. 


fibrous connective tissue. Brunner’s glands 
are more numerous. Blood vessels may be 
moderately sclerosed and there may be 
dilatation of the glands. 

In the chronic form there are numerous 
lymphocytes, plasma cells and eosinophils 
with a marked increase in Brunner’s 
glands and interglandular fibrosis which 
may closely simulate the scar of a healed 
ulcer. In many cases healed ulcerative 
duodenitis closely resembles a small, healed 
ulcer but close examination will show a 
marked hypertrophy of Brunner’s glands 
on each side of the scar area and many 
of the glands in the muscularis filled with 
lymphocytes. There may be small follicular 
ulcers due to necrosis of an inflammatory 
hyperplastic lymph node. In the moder- 
ately thickened duodenal wall the mucosa 
is infiltrated with lymphocytes, plasma 
cells and eosinophils, with congestion of 
the capillaries, and even with some ex- 
travasation into the stroma, thereby pro- 
ducing minute hemorrhagic erosions. The 
glandular epithelium will show some ac- 


and there is an increased number of 
Brunner’s glands above and below the 
intact muscularis mucosa without any 
cellular changes. The muscularis propria 
may be diffusely infiltrated with lympho- 
cytes and fibrous connective tissue. The 
serosa is usually not involved. In the more 
advanced cases there is greater cellular 
infiltration and fibrous connective tissue 
replacement. There has been a good deal 
of speculation as to what is the cause of 
hyperplasia of these Brunner’s glands, 
although there are no accompanying cel- 
lular changes. Is there a compensatory 
hyperplasia in an attempt at a neutraliza- 
tion, or the performance of some specific 
function against the inflammation? In 
many cases the blood vessels in the sub- 
mucosa are completely obliterated. 

From the pathological standpoint, duo- 
denitis may be divided into four different 
types: 

1. Simple inflammatory. 

2. Ulcerative, wherein there are erosions 
and ulcerations and bleeding. 


| 
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Fic. 1. A. Infiltration of mucosa; lymphocytes and polynuclear leucocytes. Congestion of capillaries. 
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3. Chronic, where there is marked in- 
filtration, both cellular and connective 
tissue. 
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g. Dietary indiscretions. 
It has been stated by French observers 


Fic. 2. More advanced type. a. Marked infiltration of mucosa. B. Erosion of superficial mucosa. c. Marked 
congestion of submucosal layer; edema, increased amount of blood vessels, connective tissue. p. Increased 


4. Chronic healed, characterized by (a) 
hyperplasia of Brunner’s glands, (b) col- 
lection of lymphocytes, (c) infiltration of 
fibrous connective tissue and (d) sclerosis 
of blood vessels. 

Similar changes to these in the chronic 
picture occur in ulcer and have brought 
out the question of the relationship be- 
tween the two. 

With the pathological picture in mind 
there are advanced many possible etio- 
logical factors, such as: 

1. Mechanical trauma from food par- 
ticles. 

2. Hyperacidity or hyperalkalinity. 

3. Vascular disease. 

4. Embolli. 

5. Functional disturbances. Emotional 
disturbances. 

6. Allergic reactions. 

7. Stasis of chyme in the duodenum, 
secondary to periduodenal inflammation, 
adhesions, etc. 

8. Anatomical changes: sharp angula- 
tions of the duodenum, etc., favoring 


number of Brunner’s glands with degeneration; also dilatation of some of the glands. 


that the stasis of chyme in the duodenum 
is sufficient to cause irritation with sec- 
ondary inflammatory changes and that 
chyme stasis is favorable to bacterial 
growth. Cultures of streptococci obtained 
from patients diagnosed as duodenitis and 
proved at operation have been injected 
into rabbits and hemorrhagic lesions in the 
duodenum were produced by these same 
observers in 57 per cent of 21 cases.® 
In sections of duodenal tissue made from 
22 cases of duodenitis, diplostreptococci 
were found in the sections stained in 
17 cases. The usual mixture of organisms 
found in the cases of duodenitis are both 
gram positive and gram negative, and show 
bacteria of various sizes and shapes, many 
being spore-forming and extending down 
into the crypts. These bacteria were 
rarely found in the same places as the 
streptococci. The streptococci were usually 
found in the mucosa and the periphery 
of small submucosal hemorrhages, or in the 
vicinity of cellular infiltration. The lesions 
usually produced were sub-mucosal hemor- 


ies 
q 


American Journal of Surgery 


74 


rhages, often confluent. Stippling of the 
serosa was rather a frequent finding. 
Further studies as to the possible etiology 


Fic. 3. A. Irregularity in outline. B. Rapid incomplete 
emptying of duodenal bulb. c. Marked pylorospasm. 


of duodenitis have been made by other 
observers,’ using complicated methods for 
determining the enzymatic activity of 
duodenal contents and quantitative meth- 
ods of determining the increase or decrease 
of the ferments usually present in the 
duodenum to ascertain whether there 
might be any relationship to the degree of 
inflammatory reaction, but no such rela- 
tionship has been established. 
Experimental studies on dogs after 
anastomosis of the duodenum with the 
ileum and followed by gastrojejunostomy® 
have only shown that the biliary and 
pancreatic juice is indispensable in main- 
taining the normal vitality of the duodenal 
cells, either in the role of an alkalinizer of 
the hydrochloric acid, pepsin containing 
chyme, or as a protector of the mucous 
membrane. Duodenal drainage, except 


for showing a few pus cells, a few calcium 
bilirubin crystals and some blood, has 
produced essentially negative results. 
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The clinical picture of duodenitis seems 
to predominate in males in about the 
ratio of 5 to 1. The symptoms complained 
of in most cases are epigastric pain of 
the burning, gnawing or hunger type, 
relieved by food and alkalies and returning 
within one to three hours. All patients 
complain of belching and acid eructations. 
Nausea occurs but rarely in these cases 
and there is no vomiting. Constipation is 
present in some but is not common to all. 
Nervous symptoms, such as _ headaches, 
dizziness, fatigue, palpitation and dyspnea 
and loss of emotional control are most 
commonly present. It seems to be a rather 
striking phenomenon that most of these 
patients seem to be emotionally unstable. 
Overindulgence in tobacco and alcohol 
seems to be a fairly constant factor in the 
history. Dietary errors, such as fast and 
excessive eating, are present in most 
cases. On physical examination there is 
tenderness in the epigastrium, usually 
localized, not so acute as that in a patient 
with ulcer and there may or may not be 
spasm or rigidity of the muscles. In search- 
ing for focal infections the conclusion has 
been that they have not been particularly 
prevalent in these cases. Gastric analysis 
shows that a hyperchlorhydria is rather 
the rule. An occasional case shows a 
hypochlorhydria. This can be accounted 
for by an associated gastritis in the fundus 
of the stomach when the concentration of 
acid would be decreased. In duodenitis 
alone, without associated gastritis, the 
irritation produces or stimulates an exces- 
sive secretion of acid. Duodenal drainage 
usually shows only the presence of some 
blood, but does not give much information. 
An interesting symptom which occurs in 
some of these cases is the inability to 
complete the act of respiration, a hyperp- 
nea which is probably only another bit 
of evidence of nervous imbalance. 


ROENTGENOLOGICAL FINDINGS 


Kirklin,® in 1929, described the roent- 
genological aspects of duodenitis and 
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brought out forcibly many important 


points, as follows: 
1. Irritability of the duodenal bulb, 


Fic. 4. A. Diminished size of duodenal bulb. s. Serrated 
outline due to spastic deformities. c. Pylorospasm. 
p. Rapid emptying. 


characterized by deformity, diminution 
in size, haziness and indistinctness of the 
bulb margins. 

2. The absence of a crater niche. In 
conjunction with this point he called 
attention to the fact that oftentimes a bit 
of barium might be temporarily penned 
up in a spastic recess or duodenal fold, 
but that its inconstancy of occurrence 
was the factor on which a definite ulcer 
niche could be ruled out. 

3. Absence of residue in the stomach at 
the end of six hours. This in contrast to 
the fact that a six-hour gastric retention 
occurs in a high percentage of cases of 
true ulcer not complicated by organic 
obstruction. 

These roentgenological findings can be 
divided into two groups: 

1. Those findings which are found most 
frequently in a large number of 
cases and may be listed as follows: 
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a. Irritability of the duodenal bulb 
as characterized by very rapid 
emptying, usually incomplete. 


= 


Fic. 5. A. Irregularity in outline; moth-eaten appear- 
ance. B. Secondary dilatation of descending 
duodenum. 


b. Diminution in the size of the 
duodenal bulb, accompanied by 
haziness of the bulb margins and 
indistinct outlines. 

c. Spastic deformities in the bulb, 
giving it a serrated appearance. 

11. Those findings which when present 
help to distinguish it from frank 
ulcer such as: 

a. Absence of an ulcer niche. Ac- 
companying this 

b. Pylorospasm with no six-hour 
retention of barium in_ the 
stomach. 

c. Secondary dilatation of the de- 
scending portion of the duodenum. 

d. Inconstant irregularity as dif- 
ferentiated from constant irregu- 
larity which occurs in cases of 
ulcer. 

Diagnosis is made usually on the lack 
of definite proof of ulcer, on the presence 
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of this symptom syndrome and on the 
roentgenological findings, as enumerated 
previously. 


TREATMENT 


. To eradicate. all source of focal 

2. Dietary cial removing influence 
of alcohol and tobacco. Smooth diet. 
Slow eating and at regular intervals. 

3. Administration of antispasmodics, 
belladonna, papaverine, bromides. 

4. Alkalinization as in ulcer regime. 
Experience shows that alkalinization un- 
doubtedly lessens muscular spasm and 
irritability. 


5. Duodenal drainage has helped a few 


of these cases when repeated several times. 
Lavage with very dilute solutions of 
silver nitrate has also been used with 
beneficial effect. 


REPORT OF CASES 


The following clinical case records illus- 
trate some of the points enumerated above: 


Case 1. Mrs. M., aged fifty, housewife, 
married fifteen years, no children, no preg- 
nancies, no miscarriages, menstruation normal, 
every twenty-eight days, duration four days. 
Symptoms began three years ago, consisting 
of pain and distress after meals, accompanied 
by a sensation of fullness. Pain is described as 
severe, but not sharp or boring in character, 
comes on about one hour after eating and is 
particularly severe at night following her 
evening meal. Pain is relieved by taking soda 
bicarbonate but seems to be made worse by 
taking additional food. Distress is described 
as consisting of nausea, frequently vomiting, 
sour eructations and belching of considerable 
gas. Accompanying the pain there is often a 
feeling of faintness and she is frequently dizzy. 
She has never vomited any blood. Bowels 
have always been fairly regular. She has never 
noted any blood in bowel movement, nor has 
she noticed any black or dark-colored stools. 
The symptoms have been present for three 
years with varying degrees of severity, but at 
no time has she been entirely symptom-free. 
She has limited herself to a very light diet, 
finds that meats, and eggs particularly, do not 
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agree with her. She has had no fried foods since 
beginning of symptoms. Weight loss: 43 pounds 
in three years, 17 pounds in past year. 

Habits: Eats fast, but moderate amounts. 
Sleep is poor due to presence of pain which 
hinders her from getting to sleep. Alcohol o, 
tobacco 0, coffee one cup daily. 

Past History: Arthritis, infectious type, 
involving all joints, three years previous and 
about two months prior to present illness. The 
arthritis lasted about two months, was general, 
but there was no cardiac involvement. Fre- 
quent colds. Has had influenza three times in 
past ten years. 

Operations: Appendectomy twelve years 
previous. Tonsillectomy three years previous, 
following arthritis. Sinus operation at same 
time. 

Physical Examination: Essentially negative, 
except for localized tenderness and spasm in 
the epigastrium, pain in back at the level of the 
twelfth dorsal vertebra, on the right. Blood 
pressure: 104/68. 

Laboratory: Wasserman negative. Blood: 
R.B.C. 4,190,000; W.B.C. 7,500; Hgb. 70 per cent. 
Gastric Analysis: Alcohol test meal. 


Free | Comb.| Total 
HCI | Acid | Acidity 
54 13 67 
32 5 37 
60 44 9 53 
47 23 70 
56 33 89 


No occult blood present in gastric contents. 
Stool examination: Negative for occult 
blood. Negative for intestinal parasites. 
X-ray: Gall-bladder visualization: The gall 
bladder outlined well at fourteen hours. No 
evidence of calculus in the gall bladder and it 
emptied promptly after the fatty meal. 
Gastrointestinal Series: The stomach is low 
and somewhat hypertonic, moves freely. There 
is marked hyperperistalsis. No defects are 
noted in the outline of the greater or lesser 
curvature. The antrum is smooth, but there 
is definite marked spasm of the pylorus. The 
duodenal bulb is irregular in outline, somewhat 
diminished in size, empties very rapidly, but 
not completely. There is no evidence of an 
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ulcer niche. The descending portion of the 
duodenum is somewhat dilated. There is 
definite delay here of the barium column and 
there is occasional reverse peristalsis. 

Six Hours: There is a small streak of residue 
in the stomach. The remainder of the meal is 
in the terminal ileum and cecum, which are 
freely movable and not tender on manipulation. 

Twenty-four Hours: There is still a small 
amount of the meal scattered throughout the 
colon. The transverse colon and cecum lie 
low in the pelvis. 

Opaque Enema: The sigmoid fills readily 
and the barium flows freely to the cecum. There 
is no evidence of structural changes or disease 
in the descending, transverse, or ascending 
colon. 

X-ray of sinuses: Negative. 

X-ray of teeth: There is an abscess about the 
root of the lower right lateral incisor, slight 
recession of the alveolar processes, otherwise 
teeth are negative. 

Basal Metabolism Test: Minus 6 per cent. 

Treatment: Consisted of 1. Extraction of in- 
volved tooth. 

2. Smooth diet, small meals six times daily. 

3. Anti-spasmodic, Tr. belladonnae before 
each meal. 

4. Alkalies following each meal. 

5. Supporting abdominal belt. 

Treatment was carried out over a period of 
four months with complete relief of pain follow- 
ing first week. A period of one year has since 
intervened during which patient has been free 
of symptoms and has gained 24 pounds in 
weight. 

Subsequent frequent fluoroscopic and roent- 
genological examinations of stomach and 
duodenum have shown normal peristalsis, 
absence of pyloric spasm, and a smoothly 
outlined duodenal bulb without any deformity. 

Case u. A. S., male, auto mechanic, 
twenty-six years old, married, two children 
living and well. 

Complaint: Epigastric pain which comes on 
about two hours after eating and is relieved 
by taking food, except fried or fatty foods 
which increase the pain; has found that by 
drinking a cup of hot coffee he obtains imme- 
diate relief. Pain is also relieved by taking 
sodium bicarbonate. The pain is described as 
being dull and of a boring, persistent character. 
There is no other gastric distress, no burning, 
no eructations, no belching of gas, no nausea or 
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vomiting. Bowels tend to be constipated. He 
has been taking cathartics, usually a saline 
about once weekly. His symptoms have been 
present for eighteen months with varying 
degrees of severity, but never a complete 
cessation of pain. He has never vomited any 
blood, nor has he noted blood in bowel move- 
ments, neither black nor tarry stools. 

Past History: Entirely negative, except for 
childhood diseases has never been ill. 

No operations or traumatic injuries. 

Habits: Averages ten cigarettes daily. Alco- 
hol, prior to onset of symptoms occasional 
heavy drinking spree, but since has abstained 
entirely. Coffee: For past year about six or 
eight cups daily, taken for relief of pain. 

Physical Examination: Teeth, tonsils, si- 
nuses, negative. Entire physical examination 
negative except for abdomen which shows 
sharply localized tenderness in an area the size 
of a dollar just above and to the right of the 
umbilicus. No tenderness over the gall bladder 
or region of the appendix. Moderate tenderness 
over the sigmoid. 

Laboratory: Wassermann reaction negative. 
Blood: R.B.c. 4,440,000; W.B.c. 7,000; Hgb. 
80 per cent 

Differential: Normal. 

Stool: Negative for occult blood. Negative 
for parasites. Three specimens on alternate 
days. 

Gastric Analysis: 


Free |Comb.| Total 
HCI | Acid. | Acidity 


I 26 27 
wane 19 5 24 
ee 34 10 44 


Gall-bladder Visualization: The gall bladder 
outlined well in sixteen hours, there was no 
evidence of biliary calculus. The gall bladder 
emptied completely following intake of fatty 
meal. 

Gastrointestinal Series: The position of the 
stomach is normal. The greater and lesser 
curvatures are well outlined and no defects 
noted. There is moderate hypermotility. The 
rugae of the mucosal wall are easily outlined 
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and no abnormality noted. There is definite 
spasm of the pylorus. The duodenal bulb is 
somewhat enlarged, dilated and presents a 
distinctly roughened and irregular appearance 
of both the superior and inferior borders. The 
duodenum empties very rapidly. No defect 
noted which might be suggestive of an ulcer 
niche. 

Six Hours: No retention of barium in the 
stomach. The barium meal is in the terminal 
ileum and in the ascending and transverse 
colon. 

Twenty-four Hours: There is some barium 
in the transverse colon but the greater portion 
is in the rectum. The position of the colon is 
normal. 

X-rays of teeth and sinuses: Negative. 

Treatment: 

1. Smooth diet, non-irritating. 

2. Antispasmodic, Tr. belladonnae before 
meals. 

3. Alkalie after each meal. 

4. Discontinue smoking. 

Treatment was carried on for a period of 
four months, during which time patient was 
entirely free from pain and gained considerable 
weight. He has been free of symptoms for over 
one year, although he returned to regular diet 
and moderate smoking six months ago. 

Fluoroscopic re-examination shows absence 
of the pylorospasm, a dilated duodenal bulb, 
but more regular in outline than formerly, and 
filling and emptying more slowly. 

Case 11. P. F., male, clerk, single. 

Complaint: Pain in epigastrium which comes 
on from fifteen minutes to two hours after 
eating and lasts from fifteen minutes to two 
hours. Described as a boring pain, not occur- 
ring with constant regularity after each meal 
and every day, but is present on an average of 
once a day, five days out of a week. At times 
it is a gnawing or hunger pain and will usually 
stop of itself before the next meal is eaten. 
Occasionally the pain is accompanied by 
nausea, but never any vomiting. Frequent 
eructations of acid fluid to mouth, but no 
belching of gas, no bloating, no burning in 
epigastrium. Pain is not aggravated nor re- 
lieved by taking food, although he believes 
that the pain occurs more often after eating 
fried foods. Sodium bicarbonate gives tempo- 
rary relief. Bowels are usually irregular and he 
takes laxatives, usually phenolphthalein tab- 
lets. He has never noted blood in stools nor 
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dark or tarry stools. These symptoms have 
been present for eighteen months with no 
cessation. No loss of weight. 

Past History: Negative as to present illness. 

Habits: Alcohol 0, tobacco: formerly smoked 
twenty cigarettes a day, but for past six months 
none. Coffee one cup in morning. Is a fast 
eater and usually bolts his food, particularly 
breakfast and lunch. Sleeps well and is never 
awakened by pain during the night. 

Physical Examination: Entirely negative. 
Areas of possible focal infection are negative. 
There is some tenderness over the sigmoid, but 
only moderate. 

Laboratory: Wasserman: Negative. 

Blood: r.B.c. 4,876,000; w.B.c. 7,400; Hgb. 
85 per cent. Differential count: Normal. 
Polymorphonuclears 74, small monocytes 20, 
large monocytes 4, eosinophils 1, transitionals 1. 

Stool: Negative for occult blood (3 
specimens). 

Gastric Analysis: Alcohol test meal. 


Free | Comb. | Total 
HCI | Acid. | Acid. 


18 22 40 
21 26 47 
38 30 68 
90 min ae 43 33 76 


Gall-bladder Visualization: The gall bladder 
is well outlined in fifteen hours, and is of uni- 
form density. No evidence of calculi. It empties 
well following the administration of the fatty 
meal. There is no roentgenologic evidence of 
disease of the gall bladder. 

Gastrointestinal Series: Esophagus is normal. 
The stomach is large and elongated. Position 
is normal and it is freely movable. No defects 
suggestive of ulcer noted. There is marked 
hyperperistalsis. The antrum is smooth, but 
there is a marked pylorospasm. The duodenal 
bulb fills completely but very slowly, empties 
slowly, but completely. The outline is irregular 
and no evidence of ulcer is noted. The second 
portion of the duodenum is serrated in appear- 
ance and empties very rapidly. The outline is 
irregular and peristalsis is hyperactive. 

Six Hours: There is no residue in the stom- 
ach. The main portion of the barium meal is 
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in the terminal ileum and cecum. The cecum is 
freely movable and not tender on manipulation. 
The appendix is not visualized. 

Twenty-four Hours: The barium is in the 
sigmoid and descending colon and no evidence 
of pathology is noted. 

Treatment: 

1. Correction of mode ,and manner of 

eating. 

2. Diet—smooth—non-irritating. 

3. Antispasmodic. 

4. Alkalinization. 

Conclusion: The object of presenting this 
clinical, pathological, and roentgenological 
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REPAIR OF RECTOVAGINAL FISTULA 


Foster H. BowMAN, M.D. 


YONKERS, N. Y. 


HE repair of rectovaginal fistula 
is a usually a very simple matter. 
However, occasionally such a repair 


down. 
The following method has much to 
recommend it where several previous 


Fic. 1. Rectovaginal fistula. Peritoneum intact. 
Fic. 2. Rectovaginal fistula converted into simple rectal fistula. 
Fic. 3. Rectal fistula eradicated by cutting through sphincter into rectum. 


will break down time after time and tax 
the ingenuity of the most skillful surgeon. 
The difficulty is probably due chiefly 
to the devitalized condition of the tissues 
from many lacerations and operations, 
rather than to insufficient dissection or 
surgical skill. Infection takes place along 
the suture line and the wound breaks 
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attempts have failed. This method is so 
simple of conception and execution that it 
has no doubt been done many times 
before. 

The common method of repair of a 
simple rectal fistula is to define the 
fistulous tract with a grooved director, 
probe or other means, and ‘then cut 
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through all the intervening tissues between 
the fistula and the skin surface, allowing 
the wound to heal by granulation. 

This is sometimes recommended in 
cases of rectovaginal fistula. There are 
many objections to this as anyone can 
readily see. 

The following method takes advantage 
of the simple cure of ordinary rectal 
fistula by transforming a_ rectovaginal 
fistula into a simple rectal fistula. The 
simple fistula is then treated in the usual 
way. This is a two-stage operation. The 
second operation is done after several 
months or when the new fistula is well 
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defined. 

In so converting a rectovaginal fistula 
into a simple rectal fistula, a regular 
perineal repair can be done at the first 
operation, suturing a piece of rubber dam 
in the bottom of the wound and coming 
out onto the skin surface. Usually, how- 
ever, a good perineum is present from 
previous repair. In this case the rectum 
is freed from around the fistula and a 
tunnel made through the perineal body, 
a strip of rubber tissue anchored in it and 
the rectovaginal septum built up around 
the site of the old fistulous opening into 
the vagina. 
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ARIOUS enlargements of the ova- 
ries, neoplastic, functional and dys- 
functional, are so commonly 
encountered in practice that a detailed 
and comprehensive knowledge of them is 
essential to surgeon, gynecologist and 
general practitioner. 

It is the purpose of this paper to discuss 
some of these tumors of the ovary. 

No classification of ovarian tumors is 
complete in all respects, but that proposed 
by Pfannenstiel is the one regarded as 
most satisfactory by most recent students 
of this subject. 

Classification (Pfannenstiel) : 

1. Non-proliferating cysts 

(Follicular cysts; cysts of the corpus 
luteum) 

i. Proliferating cysts (new growths) 

A. Parenchymatous tumors 
a. Epithelial 
1. Simple cyst 
2. Cystadenoma 
x. Pseudomucinous 
y. Papillary 
. Carcinoma 
b. Embryomata (from ovum) 
. Dermoid cysts 
2. Teratomata 
B. Stromatogenous (connective tis- 
sue tumors) 
c. Mixed tumors (Various combina- 
tions of the tumor processes) 
pb. Endometrial cysts. 


FOLLICULAR CYSTS 


These cysts may occur as a single retention 
cyst of varying size or there may be bi- 
lateral multiple follicle cysts in both 
ovaries. Multiple graafian follicle cysts 


are found in the clinical condition known 
as hyperplasia of the endometrium and 
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there is associated functional uterine hem- 
orrhage. This is due to failure of corpora 
lutea to form in these ovaries; and the 
administration of corpus luteum extract, 
or better, the anterior pituitary sex hor- 
mone brings happy results in these cases. 
Large retention cysts require surgical 
removal; surgery is seldom indicated for 
the multiple bilateral graafian follicle 
cysts. 


CORPUS LUTEUM ENLARGEMENTS 


The corpus luteum of menstruation 
may cause pelvic pain before the menses 
and examination may reveal a large ovary. 
Likewise the enlarged ovary containing 
the corpus luteum of pregnancy may be 
mistaken for a pathologic structure in an 
examination of early pregnancy subjects. 

The small unilocular corpus luteum 
cyst is associated with delayed menses 
and is the most common corpus luteum 
cyst. If it is ruptured the menses usually 
begin within twenty-four to forty-eight 
hours. The delayed menses and the uni- 
lateral pelvic enlargement give this con- 
dition a resemblance clinically to ectopic 
pregnancy. 

Ries® has described a condition in which 
these corpus luteum cysts appear and 
disappear as alternating enlargements of 
the respective ovaries. This may be very 
confusing at times, the observer finding 
a pelvic mass on one side at one examina- 
tion and at another examination finding 
the mass has disappeared or that now the 
mass is on the other side. These cysts 
are often associated with fibromyomata 
uteri and sterility. 

Stein'! describes a spontaneously dis- 
appearing corpus luteum cyst. Such a 
condition may cause considerable embar- 
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rassment to the surgeon if he finds a 
pelvic mass at examination and advises 
operation, and at operation finds no tumor. 


Fic. 1. Papillary cyst adenocarcinoma of ovary. (Low 
power.) Section from tumor in Case 1. Note numerous 
papillary processes and epithelial proliferation; and 
invasion of stroma by tumor cells. 


The safeguard here is to have this condi- 
tion in mind and to reexamine the patient 
a few days before operation. 

Lutein cysts accompanying pregnancy 
are very rare. 

Bilateral theca-lutein cysts are asso- 
ciated with hydatidiform mole and chorio- 
epithelioma. These cysts are not found in 
normal pregnancy. The Ascheim-Zondek 
test is positive. Removal of the cysts 
causes abortion of the mole; removal of 
the mole causes the cysts gradually to 
disappear. 

Lutein cysts occur so frequently in 
situations which apparently call for sur- 
gical treatment that it is very important 
that both the surgeon and the general 
practitioner have an accurate and ap- 
preciative knowledge of their conduct. 
Thus will many women be spared unneces- 
sary surgical intervention. 

When lutein cysts are seen during opera- 
tion one should be as conservative as 
possible, especially in young women. 
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ovarian tumors. They are multilocular 


PSEUDOMUCINOUS CYSTS 
These comprise 70-80 per cent of all 


Fic. 2. Papillary we of ovary. (High 
power.) Villous projections covered by tall columnar 
cells which are hyperchromatic. Mitotic figures pres- 
ent. In places tumor cells have broken through base- 
ment membrane and invaded stroma. Section from 
tumor in Case 1. 


and form no adhesions. If allowed to go 
without surgical removal they may attain 
large size. The largest which is recorded 
weighed 328 Ibs.° (Spohn). Nowadays 
patients are operated on before the tumor 
attains any such size. 

These tumors are not uncommonly 
encountered in association with fibro- 
myomata of the uterus. I have had not a 
few such cases in my own practice. 

In one of my patients there was a 
pseudomucinous cyst of considerable size 
complicating a pregnancy of three and 
one-half months. I operated on her and 
removed the cyst; the pregnancy went 
on without interruption. 


SEROUS CYSTS (PAPILLARY CYSTS) 


These cysts are bilateral in 60 per cent 
of cases. They may rupture and cause 
peritoneal adhesions and implantations. 
Ascites is a not infrequent accompaniment. 
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They may recur after operation. Myxom- 
atous degeneration of the surface papillae 
may occur causing the condition known as 
pseudomyxoma peritonei. Papillary cysts 
are on the borderline of malignancy. 


CARCINOMA 


Cancer of the ovary may be solid or 
cystic. The cystic cancers are: (1) those 
primarily cystic; (2) carcinomatous changes 
occurring in cystadenomata; (3) degenera- 
tive changes in solid cancerous tumors. 

Metastatic cancer in the ovaries may 
be secondary to primary growths in the 
stomach, uterus, breast or intestines. 
In the presence of ovarian tumors it is 
always advisable to examine the stomach 
for evidences of carcinoma. The ovarian 
tumors may dominate the clinical picture 
and thus the primary condition in the 
stomach may be overlooked. 

In a recent paper Novak and Long® have 
endeavored to direct attention to a group 
of rare tumors of the ovary which are 
associated with secondary sex changes; 


namely, granulosa cell carcinoma and 
arrhenoblastoma. They suggest that a 
restudy of older material in the light of 
recent knowledge may reveal many of 
these tumors which were formerly given 
some other designation. 


EMBRYOMATA 


There are two views as to the origin 
of these tumors: (1) that they develop 
from the unfertilized ovum; (2) that they 
develop from an isolated somatic blasto- 
mere which has been included in the 
ovary. 

Dermoid tumors contain tissues derived 
from all three primary germ layers. The 
dermoids are benign, contain adult tissues, 
and the cells and tissues have an orderly 
arrangement. They may be unilateral or 
bilateral. Not infrequently malignancy 
may develop in a dermoid.’ 

Teratomata are malignant; the cells 
are embryonic and there is no orderly 
arrangement. 
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When operating on women with bilateral 
dermoids it is oftentimes possible to pre- 
serve enough ovarian tissue, which is 
spread out thin over part of the surface 
of the tumor, to carry on ovarian function. 
Pregnancy has been known to result in 
patients so treated. 


ENDOMETRIAL CYSTS 


These cysts are encountered quite fre- 
quently. Sampson’s theory’ as to their 
origin appeals to me as the most satis- 
factory. However, other authors, notably 
Novak,’ question the soundness of Samp- 
son’s explanation of the origin of these 
cysts. 

Sampson*” believes that endometrial 
tissue becomes implanted on the surface 
of the ovary forming a small cyst into 
which hemorrhage occurs at each men- 
strual period. When the cyst ruptures 
secondary implants are scattered through- 
out the pelvis. Irritation of the peritoneal 
surfaces and multiple adhesions are a 
common accompaniment. 

These endometrial cysts are often over- 
looked, and Hill‘ states that gynecologists 
are much more astute in recognizing them 
than general surgeons. 

These endometrial cysts of the ovary are 
difficult to classify. They consist of mis- 
placed tissue, are proliferating growths; 
the cells may pass through lymph and 
blood channels to grow in other parts of 
the body, yet I would not consider them 
as neoplasms. 


GENERAL SYMPTOMS OF OVARIAN 
TUMORS 


These symptoms may be grouped in 
three classes: (1) Disturbances of ovarian 
function such as: amenorrhea, dysmen- 
orrhea, menorrhagia, sterility and frigidity. 
Much depends upon how much ovarian 
tissue is destroyed and on whether there 
is bilateral involvement. In patients with 
unilateral tumors there may be no dis- 
turbance of ovarian function at all. (2) 
Disturbances due to the tumor mass. 
The larger the tumor the more mechanical 
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disturbance it will cause. Distention of 
the abdomen from the tumor and the 
accompanying ascites is quite marked in 
some patients. Pressure on the intestines 
and bladder may cause constipation and 
urinary difficulties. Pressure on the ureters 
may cause back pressure on the kidneys 
and cause hydronephrosis. (3) Disturb- 
ances due to complications such as rupture, 
infection of the cyst, and torsion of the 
pedicle of the cyst, are encountered. 
Torsion is the most common complication. 
Torsion occurs most frequently with der- 
moids and pseudomucinous cysts because 
of the long pedicles of these tumors and 
the lack of adhesions. Fatal hemorrhage 
may occur from the rupture and bleeding 
of some graafian follicle or corpus luteum 
cysts. Infection of cysts is not uncommon. 
Frank® states that large ovarian abscesses 
are usually due to infected corpus luteum 
cysts. 


TREATMENT 


The treatment of these tumors is surgical 
removal. When the tumor is free from 
adhesions and has a long pedicle, and is 
the only pathology, the operation is 
simple. When there are adhesions, in- 
traligamentous growth, adnexal pathology, 
and uterine tumors, the difficulties of 
operation are increased. In some cases 
with large, adherent tumors it is necessary 
to empty the cyst of its contents and 
marsupialize the sac. When operating on 
papillary tumors the malignant potentiali- 
ties must be kept in mind. Papillary cysts 
may recur and this must be kept in mind. 
When operating on patients with papillary 
carcinoma both ovaries should be removed; 
for, even though one is apparently normal, 
microscopic examination often reveals that 
malignant changes are already present. 
The uterus, tubes, and ovaries should be 
removed in known carcinoma of the ovary 
to insure the best results. However, this is 
not always practical. 

Competent and adequate pathological 
study of ovarian tumors should always be 
done. Not infrequently after removing 
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tumors of the ovary the malignant nature 
of the tumor is not discovered until the 
pathologist examines the specimen. 


ILLUSTRATIVE CASES 
CASE I. 


Ovary. 

Mrs. M. B. aged thirty-seven, was seen on 
October 15, 1931. The abdomen was distended 
by a nodular mass which extended almost to 
the xiphoid. The impression was that the 
tumor was a multinodular fibromyomata of 
the uterus. She first noticed the tumor in 1924; 
since 1928 it had grown very rapidly. Operation 
was advised. In February, 1932 she agreed to 
have the tumor removed. She weighed 195 Ibs. 
Blood pressure was S. 170, D. 110. The urine 
contained albumin, hyaline and granular 
casts. Hemoglobin was 75 per cent. Kahn test 
was 3 plus. She entered Mount Sinai Hospital 
on February 24, 1932, and I operated on her 
the next morning. 

Operation: Spinal anesthesia, nupercaine 10 
mg. The abdomen was entered through a 
mid-line incision extending to the left of the 
umbilicus. The tumor was multinodular and 
practically filled up the abdominal cavity. It 
was densely adherent to the great omentum 
and to the intestines. The omentum was 
separated and ligated. The intestinal adhesions 
were liberated. The tumor was delivered from 
the abdomen, the pedicle was clamped, and 
the tumor removed. The appendix was re- 
moved incidentally. The abdomen was closed 
in layers. Convalescence was uneventful. 

Patbologist’s Report: Cystadenocarcinoma of 
the ovary, papillary. 

Cas—E Ovarian 
Pregnancy. 

Mrs. E. H., aged thirty-five, housewife, 
consulted me on March 20, 1925. She com- 
plained of intermittent pain in the abdomen, 
and a movable mass in the lower abdomen. She 
first noticed the tumor in February 1925. The 
last menses began December 24, 1924. This 
was her third pregnancy. Her heart, lungs, 
skin, bones, joints, and neuromuscular system 
were normal. Pulse 80, temperature 98.6°F. 
Blood pressure: S. 120, D. 70. Abdominopelvic 
examination revealed a uterus enlarged to 
the size of a three or three and one-half months 
pregnancy. Abdominal examination revealed 
a movable mass in the lower part of the 
abdomen about the size of a large grapefruit. 
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The erythrocytes were 4 million per cubic 
millimeter; hemoglobin 80 per cent; Wasser- 
mann test: negative. Urine: negative. 

Operation: March 24, 1925. Ether anesthesia. 
The abdomen was entered through a low mid- 
line incision. The greatly enlarged left ovary 
(cyst) presented. It was about the size of a 
large grapefruit, smooth, and attached to the 
uterus by a pedicle. The pedicle was clamped 
and the tumor was removed. The uterus was 
not disturbed. The abdomen was closed in 
layers. She made a smooth recovery and left 
the hospital on April 6, 1925. 

Pregnancy and Labor: The pregnancy devel- 
oped normally. On September 25, 1925 at I 
A.M. she was delivered of a male infant who 
weighed 8 Ibs., 1 oz. 

Case 11. Pseudomucinous Cystadenoma of 
Ovary; Fibromyomata Uteri. 

Mrs. D. O., aged forty-seven, was examined 
on November 23, 1927. The abdomen contained 
a hard, movable, tender mass extending from 
the symphysis to within 3 or 4 inches of the 
umbilicus. Operation for removal of the tumor 
was advised. Physical examination revealed 
signs of chronic bronchitis and the musical 
rales of the asthmatic chest. The heart was 
normal. Blood pressure: S. 144. D. 70. Hemo- 
globin 80 per cent. Urinalysis: negative. 
Wassermann test: negative. 

Operation: September 24, 1928. She entered 
The Carnegie Avenue Hospital on September 
23, 1928, and I operated on her the next 
morning. Spinal anesthesia, 150 mg. of novo- 
caine, was used. The abdomen was entered 
through a median abdominal incision. A cystic 
tumor of the left ovary about 9 inches in 
diameter was revealed. There were no ad- 
hesions. The uterus was enlarged, nodular 
and hard. The left ovary and tube and the 
supravaginal portion of the uterus were 
removed. The abdomen was closed in the 
usual manner. Convalescence was uneventful 
except for the development of a hematoma in 
the skin wound. 

Case tv. Corpus Luteum Cyst. Follicular 
Cysts. Chronic Salpingitis. Fibromyoma Uteri. 

Mrs. E. W., aged twenty-four, was first 
seen by me on November 17, 1931. She com- 
plained of severe abdominal pains during her 
menstrual periods. Menses were normal until 
1928 when she began missing a month occa- 
sionally and also experiencing cramps. She 
had never been pregnant, though married six 
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years. Her temperature was 98°F. Pulse 96. 
The vaginal examination revealed leucorrhea, 
an enlarged and tender uterus, and tender and 
enlarged adnexa on both sides. She was treated 
conservatively with partial relief. Operation 
was advised. Physical examination (February 
16, 1932) revealed normal heart and lungs. 
Blood pressure: S. 120, D. 80. Urinalysis: 
negative. Hemoglobin 90 per cent. Kahn test 
(February 18, 1932): negative. 

Operation: She entered Mount Sinai Hospital 
on February 17, 1932, and I operated on her 
the next morning. Spinal anesthesia, nuper- 
caine 10 mg., was used. The abdomen was 
entered through a low midline incision. The 
right ovary was enlarged and cystic, measuring 
7.5% 5X5 in. The fallopian tubes were 
congested. The uterus was not enlarged but 
there was a pedunculated fibromyoma attached 
to the fundus. The right tube and ovarian 
cyst were removed. The tumor attached to 
the uterus was removed and the uterine wound 
was sutured. The appendix was removed. The 
abdomen was closed in layers. Convalescence 
was uneventful. 

Pathologist’s Report: Corpus luteum cyst, 
follicular cysts, fibrosis of ovary. Chronic 
salpingitis (slight). Fibromyoma of uterus 
(4 cm. in diameter). Acute periappendicitis 
(moderate). Catarrhal appendicitis (slight). 

Case v. Corpus Luteum Cyst. Chronic 
Salpingitis. Appendicitis. 

Mrs. T. B., aged twenty-eight, was first 
seen by me on June 27, 1929. She complained 
of pain and soreness in the lower part of the 
abdomen, leucorrhea, and burning and fre- 
quency of urination. She had two children 
living and well, and had a miscarriage of a 
five months fetus in 1927. She stated that she 
had been having trouble off and on since the 
birth of her baby in 1925. The pelvic exami- 
nation revealed a relaxed perineum, a deeply 
lacerated cervix, a tender and retroverted 
fundus uteri, and some tenderness and fullness 
in the left lateral cul-de-sac. She was treated 
conservatively for pelvic infection with some 
improvement; however, she never obtained 
complete relief. Operation was advised; and 
in June 1933 she consented to operation. On 
June 21, 1933 the temperature was 99.2°F. 
Pulse 110. Blood pressure: S. 116, D. 80. Heart 
and lungs normal. Mouth and teeth in poor 
condition. Urine: negative. Hemoglobin go 
per cent. Kahn test (June 24, 1933): negative. 
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Operation: She entered Mount Sinai Hospital 
on June 25, 1933, and I operated on her the 
next day. Spinal anesthesia was used, nuper- 
caine 10 mg. The abdomen was entered through 
a lower midline incision. The uterus was normal 
in size and appearance. Both fallopian tubes 
were thickened, swollen, and adherent to the 
posterior surfaces of the broad ligaments and 
to the tissues of the posterior cul-de-sac. The 
right ovary was greatly enlarged. The ovaries 
and tubes were freed of adhesions. The right 
tube and ovary were removed. The left tube 
was removed, leaving the left ovary which 
was normal. The appendix was bound down 
by adhesions; it was removed. The abdomen 
was closed in the usual manner. Her recovery 
was delayed by the development of post- 
operative pyelocystitis and pneumonia. How- 
ever, she made a good recovery. 

CasEvi. Chronic Salpingitis. Corpus Luteum 
Cyst. Endometrial Cysts of Ovary (Chocolate 
Cysts). 

Mrs. A. B. W., aged twenty-nine, was first 
examined by me on September 17, 1930. She 
was suffering with painful menstruation. Her 
menses had been very irregular for the past 
three months. There was a yellow vaginal 
discharge which had been present for the past 
year. The temperature was 98°Fr., pulse 65. 
The abdomen was normal. The perineum was 
intact. There was fullness in the left cul-de-sac, 
a fixed mass in the right cul-de-sac of the 
consistency and size of a large sausage. The 
fundus of the uterus was in an anterior position 
and mobile. The heart and lungs were normal. 
Blood pressure was S. 114, D. 64. Hemoglobin 
80 per cent. The urine was negative for albumin 
and sugar. The Kahn test was 4 plus (October 
13, 1930). Operation was advised. She entered 
the Carnegie Avenue Hospital on October 15, 
1930 where I operated on her the next day. 

Operation: Spinal anesthesia was_ used, 
nupercaine 10 mg. The usual midline incision 
was made and the abdominal cavity entered. 
The uterus was in good position and normal 
in size. On the right side of the uterus there 
was a mass the size of a large orange bound 
cown in the pelvis by dense adhesions. The 
mass comprised the right tube and ovary which 
had formed a tubo-ovarian cyst. This cyst 
‘\as ruptured while freeing it from adhesions. 
“. quantity of clotted blood and other fluid 
‘ere evacuated from the cavity of this cystic 
riass. The mass was clamped and removed; it 
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consisted of the tube and greater part of the 
ovary. The enlargement of the ovary was seen 
to be due to an old corpus luteum cyst to 
which the thickened fallopian tube had become 
adherent forming a tubo-ovarian mass (cyst). 
The ovarian vessels and broad ligament were 
ligated and the raw surfaces peritonealized. 
The tube and ovary on the left side were 
matted together and bound down in the 
posterior cul-de-sac. They were freed of 
adhesions and brought up. The tube was 
thickened and distorted. The ovary contained 
several “chocolate” or endometrial cysts and 
showed evidence of chronic inflammation. The 
left tube and ovary were removed. The round 
ligaments were used to help cover the raw 
surfaces. The appendix was removed inci- 
dentally. The abdomen was closed in the usual 
manner. Recovery was satisfactory. 

Case vu. Infected Tubo-Ovarian Cyst 
(Corpus Luteum Cyst). 

Mrs. L. G., aged twenty-five, was first seen 
on April 3, 1925. She was suffering from the 
loss of blood due to profuse menstruation. Her 
periods lasted five to six days, but she bled 
very freely. This had been the situation for 
the past year and now she was weak and pale. 
Temperature 98.6°F., pulse 120. Blood pres- 
sure: S. 106, D. 60. Hemoglobin 60 per cent. 
Wassermann test: negative (June 6, 1925). 
Urine was negative on examination for sugar, 
albumin and casts. Heart and lungs were 
normal. The abdomen was flabby. There was 
a smooth, hard mass in the lower abdomen 
which arose from the pelvis and extended 
almost to the umbilicus. The mass was mobile 
and globular. The impression was that the 
mass was a fibromyoma of the uterus. 

Operation: June 16, 1925. Ether anesthesia. 
A midline incision from the symphysis pubis 
and extending up to and around to the left of 
the umbilicus was made. When the abdomen 
was opened the tumor was seen to be a huge 
tubo-ovarian mass consisting of the right tube 
and ovary. The mass was ruptured during 
the manipulations to free it from adhesions. 
The thick, yellow contents of the mass were 
caught and absorbed by the gauze pads in the 
abdomen. The mass was now readily freed, 
clamped and removed. The left tube showed 
no gross pathology but it was felt that it 
should be removed also to prevent further 
trouble. The uterus and left ovary were normal. 
The patient’s condition was poor so the normal 
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appendix was not disturbed. The abdomen was 
closed in the usual manner, no drainage. 

Postoperative Course: There was some post- 
operative reaction but it was not alarming. 
Fluids and stimulants were given according to 
indications. On June 22, 1925 the abdominal 
incision showed infection, and all skin sutures 
were removed. Mercurochrome 2 per cent was 
instilled in the wound and it was lightly packed 
with iodoform gauze. The infection was 
entirely above the fascia. The infection was 
controlled by June 29, 1925, and on that date 
secondary suture of the wound was done. She 
then improved rapidly. 


COMMENT 


Tumors of the ovary present a fascinat- 
ing subject for study. Further study is 
needed to effect a more adequate classifica- 
tion. The time spent in studying the 
vagaries of the corpus luteum cysts can not 
but be profitable to the clinician. 

Carcinoma of the ovary must be kept 
in mind in dealing with the proliferating 
cysts. The malignant potentialities of the 
papillary cysts should guide us in making 
a prognosis in these cases. The patient 
in Case 1 reported in this paper illustrates 
carcinoma developing in a papillary cyst. 
The patient had first noticed the tumor 
eight years prior to being operated on. 

In Case 11 Is illustrated the management 
of an ovarian cyst complicating pregnancy. 
If allowed to remain until the end of 
pregnancy an ovarian cyst may become 
wedged in the pelvis and make natural 
delivery impossible. 
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Fibroid tumors of the uterus are fre- 
quently associated with ovarian tumors. 
In Case 11 fibromyoma and pseudomucin- 
ous cyst are associated. In Case tv corpus 
luteum cyst and fibromyoma of the uterus 
occurred. This same patient later devel- 
oped carcinoma of the breast. Probably 
these women have a neoplastic diathesis. 

The general condition of these patients 
sometimes makes operation hazardous. 
Take, for examples, the patients in Cases 
1 and 111. The former had chronic nephritis, 
the latter had chronic bronchitis and 
asthma. 

Pelvic infection associated with ovarian 
tumors increases the difficulty of operation 
on account of the pelvic adhesions. Cases 
v and vi illustrate this. In Case vi there 
were salpingitis, corpus luteum cyst, endo- 
metrial cysts, and dense pelvic adhesions. 

In Case vu is illustrated the develop- 
ment of a huge tubo-ovarin abscess due 
to an infected corpus luteum cyst. 


SUMMARY 


1. A plea is made for more thorough and 
comprehensive study of ovarian tumors. 

2. The various tumors of the ovary 
are discussed, giving the salient clinical 
points. 

3. Symptoms, complications and treat- 
ment are reviewed. 

4. Some cases from my own work 
are reported in order to illustrate some 
of the factors in the management of tumors 
of the ovary. 
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attention to the presence of thyroid 

tissue in an ovarian tumor. He 
explained its presence, however, as being 
the result of a metastasis from a malig- 
nancy of the thyroid gland. 

Riebel reported a case in which the 
sections of a solid ovarian tumor showed 
embryonic thyroid tissue with no other 
tissue present. Upon reviewing the litera- 
ture in 1918, he found only 40 reported 
cases. In 1929, Moench found about 
50 cases to which he added three. 

In an analysis of 500 ovarian tumors by 
Rohdenburg 9g were found to contain 
thyroid tissue, showing that its occurrence 
may be expected in about 2 per cent of 
ovarian tumors. 

Kovacs referred to a patient suffering 
from hyperthyroidism which he believed 
was due to a disordered function of thyroid 
tissue in an ovarian tumor. He reported 
that the symptoms subsided upon removal 
of the tumor. At that time only one other 
case had been reported in which it was 
believed that the thyroid tissue was 
functioning. 

Pick advanced the theory that these 
thyroid-like tumors of the ovary are 
teratomata in which the entodermal ele- 
ments of the thyroid analage have under- 
gone excessive development with a partial 
or complete suppression of the ectodermal 
and mesodermal elements. 

The relative frequency of occurrence 
of this tissue in ovarian growths as com- 
pared with its occurrence in tumors of the 
testicle is explained by King and Norris 
by the fact that thyroid enlargement in 
the female is much more common than 
in the male. 

They give the following description in 
their cases: 


K  steention in 1901, first called 
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Microscopically the tissue reproduces the 
structure of a normal thyroid gland. It occurs 
as a portion of a nodule in one part of the wall 
of a cyst. The tissue on section is of a brownish 
or yellowish color with a fine honeycomb 
appearance similar to that of a colloid goiter. 
Areas of greyish tissue may resemble “fetal” 
adenomata and areas of hemorrhage or 
degeneration may occur. Cysts may form in the 
tissue. Microscopically alveoli of varying size 
and shape, containing colloid-like material, are 
present. These are lined by cuboidal cells. 

Sometimes the epithelium lining the alveoli 
proliferates and becomes multilayered, sug- 
gesting changes as seen in exophthalmic goiter 
or in malignancy. The majority of these tumors 
are innocent but a few examples of invasion of 
the surrounding tissue and production of 
metastases have been described. 

Chemical examination of two cases revealed 
a definite quantity of iodine. The quantity 
fell well within the normal limits of iodine 
value for thyroid tissue. 


Masson and Mueller reported 6 cases 
in which thyroid tissue was found in 
Ovarian tumors removed at the Mayo 
Clinic during the years between 1916 and 
1931, inclusive. From the clinical and 
pathological findings they believed one 
was suffering from hyperthyroidism as 
a result of hyperplasia of the tissue. 


CASE REPORT 


Single girl, aged nineteen, white. The family 
history is unimportant except for the fact that 
the writer performed a partial thyroidectomy 
on the patient’s mother one year before for a 
recurring exophthalmic goiter. The ovarian 
tumor was discovered during a_ periodic 
examination, the patient having no symptoms 
and enjoying perfect health. The physical 
examination was negative except for evidence 
of a large cystic tumor filling the lower abdomen 
and pelvis. 

Operation (March 12, 1931): A large multi- 
locular cyst of the left ovary was found, weigh- 
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ing 81% lbs. It extended to a level above the 


umbilicus, filling about two-thirds of the 
abdominal cavity. It was free and unattached 


Fic. 1. Section showing wall of cyst. 


except for a long pedicle where the ovarian 
vessels entered it. At the base of the tumor mass 
near the pedicle was seen a solid portion about 2 
inches in diameter which, on section, had a 
honeycomb appearance, the cavities containing 
a thick, greyish, gelatinous material with 
intervening solid tissue which had a glistening 
appearance. The main portion of the tumor was 
made up of a thin wall and contained a large 
quantity of straw-colored fluid. Microscopi- 
cally, the main cyst wall showed nothing 
unusual. 

A microscopic study of the solid portion 
made by Dr. S. W. Budd showed the following: 
“Histologically the tissue is thyroid in charac- 
ter and differs little from a colloid adenoma. 
There are some very large acini lined by 
flattened columnar epithelium that contain 
deep-staining hemogenous colloid. There are 
numerous other acini ranging in size from small 
imperfectly developed ones to the large acini 
mentioned above. The stroma is scanty and 
apparently has not the same orderly arrange- 
ment as in a normal thyroid. The lobulations 
if they exist cannot be made out. The blood 
vessels are few. There are no lymphoid collec- 
tions. Diagnosis: Thyroid (ovarian).” 
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CONCLUSION 


A case of ovarian tumor containing 


thyroid tissue is presented with a brief 


Fic. 2. Section showing thyroid tissue. 


review of the literature concerning such 
growths. 

Although Rohdenburg found thyroid 
tissue present in nearly 2 per cent of 
Ovarian tumors removed, a_ relatively 
small number have been reported in the 


literature. 
There was no evidence of hyperfunction 
of the thyroid tissue in this case. 
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material is notoriously deceptive. material by Bloodgood. Although the 
The literature of breast carcinoma point we are emphasizing has not been 
is replete with studies showing various particularly brought out, certain other 
survival periods in relation to (1) type of studies referred to below include also 
tumor, (2) grade of tumor, (3) period of fresh pathological diagnosis. 
treatment after onset of disease, (4) type The material presented here consists of 
and completeness of treatment, all clas- all cases diagnosed carcinoma of the breast 
sified under sex, age, race, marital status, in the University of Virginia Hospital 
and so forth. The present study began as_ of which any records can be found. The 
a clinical analysis of a series of breast period covered is from 1905 through 1928. 
cancers following traditional lines. As the The plan of study follows. One of us 
work progressed it was decided to review (A. G.) has summarized the clinical 
the histological pathology of the material. aspects of each case from the history, 
The result of this review in conjunction has determined the clinical index of 
‘with the clinical analysis was so striking malignancy* and has conducted the follow- 
that a single sharply drawn conclusion up. One of us (D. R. M. Jr.), following an 
has appeared to be warranted, to the intensive study of the histological pathol- 
practical exclusion of the usual data. As ogy of the breast under Dr. Bloodgood, 
will become clear later, there is no point has removed from the surgical files of the 
in summarizing statistical results from pathology department all tissues previ- 
other clinics for comparison with our figures. ously diagnosed carcinoma of the breast 
We are attempting to indicate the and has studied them de novo, entirely 
fallacy, in many of such studies, of failure unaware of the actual fact of survival or 
to consider growth in knowledge of the death in any case. This study has been 
histological pathology of carcinoma of checked by Dr. J. R. Cash, professor of 
the breast, particularly that of the so- pathology. Its accuracy and impartial 
called borderline case. This is, of course, nature are shown by the fact that all cases 
not the first such study. Bloodgood! in which this re-examination resulted in a 
reported a group of cases which had been diagnosis of a benign lesion are today 
considered malignant prior to 1915 but living and well except for one operative 
which he in 1932 considered benign on death. The nub of the argument will be 
histological review. The exclusion of these presented by comparing survival periods 
cases from the malignant group changed in the total group previously diagnosed 
the five-year survival rate in cases without carcinoma of the breast with the survival 
‘involvement of the axillary glands from 85 _ rates of the same group excluding those 
per cent to 70 per cent. The extensive now diagnosed benign. 
study by Lewis and Rienhoff? of the The earliest clinical records of the 
Johns Hopkins clinical material is based period in question are defective and in a 


‘This is the Second of a Series of Articles on the Breast from the Department of Surgery and Gynecology, 
University of Virginia School of Medicine. 
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number of instances the pathological ma- 
terial could not be found for fresh study. 
In addition, on account of the class of 
population from which this material is 
largely drawn, follow-up was possible in 
only about half the cases. We have limited 
the crucial figures to the cases which have 
been considered operable and in which 
we have been able (1) to find adequate 
clinical records, (2) to unearth satisfactory 
pathological material for study and (3) to 
follow the patient for at least five years 
after treatment. This gives us a group of 
63 cases. An attempt to study material 
diagnosed as benign lesions is under way. 
On account of the surgical dictum that the 
patient should have the radical operation 
in the borderline case, it is doubtful that 
the group of benign cases will include more 
than one or two that should have been 
diagnosed as malignant. 


TABLE I 
SOURCES OF MATERIAL STUDIED 


Diagnoses in record room files 1915—1928..... 157 

Diagnoses in record room files 1929-1930... . . 16 
Total cases subjected to clinical study..... 173 

Cases followed up to five years 1915-1928........ 69 


Cases subjected to new pathological study 1905- 


Total cases with adequate clinical records, follow- 
up and new pathological diagnosis............. 63 


In the total series studied there were a 
number of cases in which pathological 
material was available without good clin- 
ical records, and vice versa. Unfortunately 
there were a few cases completely followed 
in which pathological material was missing. 
The clinical study was carried through the 
cases of the vear 1930, but no case was 
included among the completely studied 
group later than 1928. These facts are 
indicated in Table 1. No attempt was 
made to follow-up the inoperable cases or 
those presenting themselves with recur- 
rences after treatment elsewhere. 


CLINICAL ANALYSIS (A. G.) 


In order to indicate the completeness 
of the clinical analysis of these cases, the 
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entire clinical material through 1930 (173 
cases) is presented in tabular form (Tables 
11 to v inclusive). These tables need no 
extended discussion. They can be com- 
pared with similar studies presented from 
other clinics.4 A few facts may be men- 


TABLE I 
RACE, SEX, AGE INCIDENCE BY DECADES, ETC., 173 CASES 


Age groups) 20—30|30—40|40—50| 


No. of cases} 4 25 | 57 | 46 | 29 | 11 I 
Percentage) 2.3 | 14.4) 32.9| 26.6) 16.7) 6.3) 0.6 
Average duration of symptoms before 


tioned. The criteria of inoperability were 
roughly (1) the presence of supraclavicular 
nodes, (2) a tumor fixed to the chest wall, 
and (3) evidence of distant metastasis. 
Palliative procedures were not denied the 
patients with lesions judged inoperable, 
but they were not followed up. They 
constitute 24.7 per cent of cases seen. 
This leaves a group of 132 cases in which 
data regarding survival are available in 


TABLE 111 
SYMPTOM ANALYSIS, 173 CASES 
Noticed lump in breast first.................... 
Noticed pain in breast first..................... 21 
No symptoms from breast at all. Tumor found in 


History of trauma to breast.................... 20 
History of discharge from nipple, bloody in 5 


75, a follow-up of 56.8 per cent. Although 
we are not comparing the figures shown 
in these tables with earlier studies for 
reasons to appear below, attention may 
be called to the fact that there is no 
outstanding discrepancy between them 
and otherwise established figures. 
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TABLE Iv 
DISTRIBUTION AND EXTENT OF DISEASE, ETC., 173 CASES 
Breast Involved: 


Right........ 82 Both Breasts.. 3 

Distribution by Quadrants (172 Cases) 

More than one quadrant: Right..... 3 
Right Left 


Palpable Glands in Axilla: 


103 (60 per cent) 
Of those operated upon and followed: 
Living, had palpable glands......... 20 
Dead, had palpable glands.......... 24 
Living, had not palpable glands... . . 15 
Dead, had not palpable glands. ..... 16 
Nipple and Skin Changes: 
Discharge from nipple.............. 9 
Retraction of nipple................ 47 
37 
Lactation: 
Cases lactating when seen........... 10 
1 living, 9 years 
3 dead 


2 unable to follow 


TABLE Vv 
TIME AND PROBABLE CAUSE OF DEATH IN CASES 
FOLLOWED UP AND FOUND TO BE DEAD (40 


CASES) 
Average length of time from operation to 
23.8 months. 
Longest..... 10 years, 4 months. Shortest... 4 days. 
Cause of Death 

Obvious metastases................ 25 

2 

2 

Cerebral haemorrhage.............. I 

Pulmonary embolism............... I 

I 

7 

Hospital deaths..... . 3... 1.7 per cent 
(Cardiac failure...... 4 days after operation) 


(Pulmonary embolism 4 days after operation) 
(Erysipelas of wound. 8 days after operation) 


PATHOLOGICAL ANALYSIS (D. R. M., JR.) 


The pathological material from 152 
breast cases, diagnosed and treated in this 
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hospital as carcinoma from 1905 to 1928, 
was studied and re-diagnosed irrespective 
of the original diagnosis and without 
knowledge of the clinical picture or ulti- 
mate result. This material was limited to 
the original microscopic preparations. 

One hundred and thirty-five of these 
tumors or 88.81 per cent were interpreted 
as being malignant and seventeen or 
11.18 per cent as benign. The malignant 
tumors were classified as follows: 1. Carci- 
noma simplex (108 cases); 11. adeno- 
carcinoma (5 cases); 111. duct (comedo) 
carcinoma (6 cases); Iv. colloid carcinoma 
(2 cases); v. malignant papilloma (3 
cases); VI. Paget’s disease (I case); VII. 
epidermoid carcinoma (3 cases); VIII. 
metastatic carcinoma (6 cases); IX. car- 
cino-sarcoma (I case). 

The tumors whose cells grew in cords, 
sheets and clumps without the formation 
of definite acini were grouped under the 
term carcinoma simplex. The frequently 
used gross descriptive terms scirrhus 
and medullary carcinoma were avoided, 
although in a large proportion of cases the 
consistency of the individual lesion can 
be accurately determined microscopically 
by the amount and density of the fibrous 
tissue stroma. In this series only one case 
of Paget’s disease was found, although 
3 additional cases were diagnosed as epi- 
dermoid carcinoma. The sections from 
these 3 cases did not pass through the 
skin so that a relationship to Paget’s 
disease is only problematical. 

Ewing? states that 25 per cent of breast 
carcinoma arises from sweat glands. Em- 
bryologically the breast and sweat glands 
have a common origin and on a histo- 
genetic basis the breast is usually con- 
sidered a modified sweat gland. Malignant 
cells derived from these two organs there- 
fore are indistinguishable, since the malig- 
nant cells recapitulate their life cycle 
and revert to the more primitive types. 
For this reason, we do not consider a 
diagnosis of sweat gland carcinoma of the 
breast justifiable unless the tumor can be 
demonstrated to arise from a true sweat 
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gland. In none of the sections here studied 
could such an origin be shown. 

In addition to the foregoing classification 
the malignant lesions were graded after 
the method of Broders® on the percentage 
of cell dedifferentiation, or anaplasticity, 
i.e., 0-25 per cent dedifferentiated, grade 
I, 25-50 per cent dedifferentiated, grade 11; 
50-75 per cent dedifferentiated, grade 111; 
and 75-100 per cent dedifferentiated, 
grade iv. It has been repeatedly stated 
that the accuracy of this method from a 
prognostic point of view is dependent on 
the section passing through the most 
malignant portion of the tumor. Seven 
of these cases were not graded because the 
cell morphology could not be studied 
properly on account of fading of the stain. 
In this series there were: 14 cases grade 1, 
63 cases grade 11, 35 cases grade 111, and 
16 cases grade tv. 

The 17 cases originally considered malig- 
nant but diagnosed here as benign were 
classified as follows: 

1. Lactation hypertrophy with and with- 
out acute and chronic mastitis (3 cases); 
11, benign papilloma (3 cases); 111, acute 
and chronic mastitis unassociated with 
lactation hypertrophy (1 case); 1v, duct ad- 
enoma (I case); v, chronic cystic mastitis 
(8 cases). 

The differences of opinion with earlier 
diagnosis as developed by the present 
pathological study are due to an increase 
in our knowledge of the physiology and 
pathology of the breast, an organ that 
undergoes marked hyperplastic changes 
in the course of its normal development. 
In the more difficult or borderline cases 
and in early malignancies, the distinguish- 
ing characteristics are morphological and 
the correct diagnosis depends on the 
pathologist’s ability to differentiate be- 
tween hyperplastic and anaplastic cells. 
The original diagnoses were all made by 
capable pathologists in a university de- 
partment and cannot be criticized as the 
product of untrained individuals. 

There is little doubt that an improve- 
ment in the pathologist’s interpretation 
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of histological appearances in the border- 
line lesions has occurred in_ sufficient 
degree to explain these differences in 
diagnostic results. In the study of Blood- 
good,' already referred to, he submitted 
his doubtful material to numerous pa- 
thologists in 1915 and again later. In 
relation to this re-examination he makes 
the following statement: 

These sections [referring to the material in 

which the diagnosis was reversed] and others 
were submitted to numerous pathologists in 
1915, the majority of whom diagnosed the 
borderline lesions as malignant. In the micro- 
scopic demonstrations in the Surgical Patho- 
logical Laboratory in the Johns Hopkins 
Hospital in June and December 1930 and in 
April 1931, the majority of pathologists 
reversed the decision of the former group and 
rendered a diagnosis of benign growth. 
This report of Bloodgood’s emphasizes 
repeatedly the reason for the present in- 
creased understanding of borderline lesions, 
based on re-study of material in the light of 
late clinical results. 


ANALYSIS OF COMBINED GROUP STUDIED 
CLINICALLY AND PATHOLOGICALLY 


As we have already stated, 63 cases of 
radically treated carcinoma of the breast 
are complete with clinical study, follow-up 
and a new pathological diagnosis. Of this 
group 8 cases (12.5 per cent) previously 
diagnosed as carcinoma are now diagnosed 
as one or another benign lesion. The most 
striking fact is that 7 of these 8 patients 
have survived five years or more. Trag- 
ically enough, the one death was an 
operative fatality. It is further to be noted 
that in the total group of 63 cases these 
7 cases represent 25 per cent of the five- 
year survivals. 

In Tables vi and vu an attempt has 
been made to show the effect of this 
altered diagnosis on the survival rates, as 
well as a comparison between the clinical 
index of malignancy, the histological grad- 
ing of the tumor and the recorded survival 
of the patient. There was no point in 
including the histological grading in Table 
vi inasmuch as 12.5 per cent of the group, 
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being benign, could not be graded. It is 
at once apparent that an entirely respect- 
able 44.4 per cent five-year survival rate 
drops to a much less gratifying 38.1 per 
cent as soon as modern histological ideas 


TABLE VI 
SURVIVAL PERIODS AND RATES FOR TOTAL GROUP OF 
63 CASES, INCLUDING THE AVERAGE CLINICAL 
INDEX OF MALIGNANCY 


Total Pp Average 
Alive and Well No. | **t&"® | Clinical 
Cases Index 
Q |14.2 27.1 
Dead within 
6 | 9.5 17.6 
7 |11.1)55.5| 28.0 
Dead from operation. .. . I 1.5 20.0 


TABLE VII 
SAME AS TABLE VI, OMITTING 8 CASES NOW DIAGNOSED 
BENIGN, AND INCLUDING THE HISTOLOGICAL GRADING 
OF THE TUMOR. TOTAL CASES 55 


Ave. 
Total Ave. - 
Alive and Well | No. | Percent | | listo: 
Cases Index | 
Grading 


27.6 2.0 
13 38.1 23.5 3.0 
Dead within 

6 |10.9 17.6 2.1 
7 23-9 2.1 
ll 7 3.7 28.0 2.0 
14 |25.4 28.0 3.0 


are applied to the material. It is further 
apparent that neither the clinical index 
of malignancy nor the histological grading 
of tumors has any significance in our 
hands. This is regrettable as we had hoped 
to find real value in either one or the other 


or both. 


DISCUSSION 


There is only one point to be made as 
tie result of this study, a point thoroughly 
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worthy of emphasis, namely, that no 
series of statistics on carcinoma of the 
breast is worth anything unless one is 
as certain as may be by a recent review 
of the histological pathology that one is 
actually dealing with carcinoma. It is 
entirely possible that the histological 
diagnoses that we have recently made are 
open to criticism by pathologists or 
surgeons; it is quite certain that they 
are less open to such criticism than the 
diagnoses recorded here or elsewhere fifteen 
years ago. We do not present these figures 
as our established recovery rate for car- 
cinoma of the breast. Ten years hence, 
they may again have to be revised in the 
light of added knowledge of breast pa- 
thology. If we are able to show by a careful 
pathological rediagnosis that our five-year 
survival rate drops from 44.4 to 38.1 
per cent it behooves us to view askance 
any statistics not based on a fresh patho- 
logical diagnosis. 

The just criticism may be raised that 
this difference is exaggerated by the fact 
that living patients are easier to follow 
then those dead. No doubt this is true, but 
it applies equally well to most statistical 
studies that bear on survival and death 
rates. 


CONCLUSIONS 


1. In a series of 63 cases originally 
diagnosed as cancer of the breast and 
completely followed, 8 (12.5 per cent) are 
now diagnosed as benign on the basis 
of a new unbiased pathological study. 

2. The five-year survival rate of the 
63 cases originally diagnosed as carcinoma 
is 44.4 per cent. 

3. The five-year survival rate of the 
55 cases now considered malignant is 
38.1 per cent. 

4. Of the 8 cases now considered benign, 
one patient died as the result of the 
radical operation and 7 are alive five years 
or more. These 7 represent 25 per cent of 
the five-year survivals in the total group 
of 63. 
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5. No statistical study of breast cancer 
and its treatment is of value without a 
pathological diagnosis based on modern 


knowledge of breast pathology. 
6. Neither the clinical index of malig- 
nancy nor the histological grading of 
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tumors appears of any prognostic sig- 
nificance in this small series. 

Nore: Other articles which were also 
studied in connection with the histological 
diagnoses reported above are given in 
Reference 7. 
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emphasize again that the “fetal” 

adenoma or mixed tumor of the 
thyroid! is a true neoplasm and that from 
it arise the large majority of malignancies 
occurring in the thyroid. If a definite 
relationship can be established between 
fetal adenoma and thyroid malignancy 
then the surgical removal of this common 
tumor of the thyroid while it is yet benign 
becomes the obvious procedure for cancer 
prophylaxis with regard to this organ. 

The confusion surrounding the term 
“adenoma” in thyroid literature makes its 
definition imperative. The term “ad- 
enoma” means “benign epithelial new 
growth” and its use in referring to the 
bosselations or nodules of old colloid 
goiters is not correct or permissible. The 
adjective “fetal” is purely descriptive 
and is used to emphasize the similarity 
of the histologic picture of an adenoma 
and embryonic thyroid tissue. 

In this paper the term “adenoma” 
refers to those well-encapsulated ovoid or 
spheroidal growths which arise in other- 
wise normal or in goitrous thyroid glands 
(Fig. 1). They most often are single but 
may be multiple, and vary in size from 
2 mm. to 10 cm. or more in diameter. 
They are freely movable, may displace 
the trachea or esophagus and frequently 
cause only mechanical symptoms. On 
cut section they show a thick fibrous 
tissue capsule which is often partly hyalin- 
ized or shows calcification. The adjacent 
thyroid tissue is compressed, atrophic and 
forms a portion of the tumor’s capsule. 
Within the adenoma there often, if not 
always, is a fibrous tissue core, stellate 


[' is the purpose of this paper to 
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in appearance, surrounded by pyramid- 
shaped lobes of cellular tissue. Depending 
upon the tumor’s age, size and extent of 


Fic. 1. Cross section of typical fetal adenoma. Ovoid 
form, central fibrous core and indefinite division into 
lobules are shown. 


degeneration the cross section may show 
reddish-brown cellular tissue, soft friable 
colloid-like material or even brownish 
fluid. In the adenomas that have degener- 
ated to the point of cyst formation there 
yet remains a peripheral layer of cellular 
tissue immediately within the fibrous 
capsule. Microscopic sections show that 
the early adenomas are made up of follicles 
that are small and extremely uniform in 
size, lined with small cuboidal cells having 
deeply stained nuclei and devoid of colloid. 
As the tumor ages and grows larger the 
follicles enlarge and some colloid is found. 
This occurs to a greater extent in the 
central portion while about the periphery 


*From the Surgical Service, Halstead Hospital, Halstead, Kansas. 
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Fic. 2. a. Slide from fetal adenoma taken near center of tumor, showing follicles, some of which are beginning 
to accumulate colloid. s. Area near periphery of tumor showing closely packed acini without colloid. 
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A 
es Fic. 3. Fetal adenoma located in clinically exophthalmic goiter. 
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there remain, or are added, small follicles 
without colloid (Figs. 2a, B). Secondary 
degeneration occurs in the older adenomas; 


as edema, hemorrhage, hyalinization, cal- 
cification, blood pigment deposition and 
foreign body reaction about cholesterin 
crystals. The central part of the tumor 
is often composed of hyalinized fibrous 
tissue or is a sea of colloid in which may 
be seen a strand of stroma or a few isolated 
degenerating follicles. 

The source of the adenomata is still a 
question. Wdlfler' believes that they arise 
from poorly outlined nests of embryonal 
thyroid cells lying among the acini. These 
persist from the fetal periods of life, may 
be single or multiple, situated in either 
or both lobes. These cell nests may remain 
dormant or begin to grow at any time 
during life. The size of the nodule so formed 
is variable, and the histological appearance 
depends upon the developmental stage 
of the nodule. His theory has been neither 
accepted nor disproved nor has anything 
more plausible been suggested. 


Habermel—Fetal Adenoma 


Fic. 4. a. Slide of fetal adenoma of ten years’ duration in patient with symptoms of beginning toxicity. 
B. Higher magnification showing hyperplastic cells with large vesicular nuclei. 
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Because of the confused terminology 


statistics relative to the incidence of 
adenoma of the thyroid are valueless. 


That they are frequent is fully recognized. 
They are commonly seen in children, 
frequently form clinical goiters, are often 
found among other nodules in old colloid 
goiters and may be seen as an incidental 
finding in an exophthalmic goiter (Fig. 3). 
The fetal adenoma may follow one of 
several courses. Frequently it may slowly 
enlarge over a period of many years and 
as slowly degenerate, the follicles forming 
small amounts of colloid or disintergrating 
and the tumor becoming cystic. The 
only symptoms such a tumor produces 
are mechanical: pressure upon the trachea 
or esophagus, and the patient complains 
only of the inconvenience of its presence. 
It may become hyperplastic, the follicle 
cells being columnar, new acini may appear 
with nuclei that are large and more vesicu- 
lar (Figs. 4 A, B). In this event the patient 
shows evidence of thyroid toxicity, the 
heart rate increases, weight is lost, there is 
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nervousness but exophthalmos does not 
occur. Iodine preparations have no effect 
upon this type of hyperplasia and surgical 


Fic. 5. Slide from tumor of sixteen years’ duration. 
Acini have undergone proliferation, cells vary in 
size, shape and staining reaction, and are arranged 
in irregular columns. 


removal is required for a clinical cure. 

The third course that the adenoma may 
follow is that of autonomous new growth. 
The follicles increase in number, their 
cells enlarge, become more polygonal in 
shape, are granular and are pale staining, 
the nuclei becomes hyperchromatic, mito- 
ses may be abundant, the follicle formation 
may give place to an arrangement of cells 
in solid sheets or long columns (Fig. 5), 
the stroma is scanty and most significant 
of all, without which there is no malig- 
nancy, evidences of invasion either local 
or systemic may be found. The fibrous 
capsule may be eroded or actually broken 
through but before this occurs one is often 
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able to find blood vessels containing 
clumps of tumor cells or with their lumen 
occluded by tumor thrombi (Figs. 6 A, B). 
Systemic metastases are not uncommon, 
apparently are via the blood stream and 
most frequently are found in the lungs and 
bones. 

The incidence of malignant tumors 
of the thyroid is variable. Graham® re- 
ports an incidence of 1.2 per cent; Pember- 
ton‘ 2.7 per cent; and Speese and Brown' 
4.6 per cent. The percentage in this clinic 
is 1.2 per cent. The recognized difficulty 
in diagnosing thyroid malignancy may 
partially explain the variability in the 
foregoing figures. Many adenomas may 
show all the cytologic evidences of malig- 
nancy including variation in size, shape 
and stain reaction of the cells, hyper- 
chromatism, nuclear variation, scanty stro- 
ma, solid sheet or column formation and 
abundant mitotic division, and still remain 
well encapsulated. If there is no invasion 
of the blood vessels or of the capsule these 
tumors remain benign. In this clinic such 
tumors are classified as microscopically 
malignant but clinically benign, and the 
prognosis given is guarded. 

It is impossible to determine how many 
of these malignancies are derived from 
preceding adenomas but it is safe to 
assume that the great majority of them 
are. Graham® in a review of this subject 
came to the conclusion that go per cent 
of the carcinomas of the thyroid could be 
directly traced to preexisting adenomata. 
Pemberton,‘ in a study of 276 patients 
with carcinoma of the thyroid gland, 
found that “239 (87 per cent) presented 
unquestionable evidence that the malig- 
nant neoplasm originated in a preexisting 
goiter.’ Wilson® in an analysis of 290 
cases of malignant thyroids makes the 
statement that “pathologic diagnosis must 
take into account the usual development 
of malignant tumors of the thyroid from 
proliferating embryonic adenomas.” Hertz- 
ler’ states that “most of the local malig- 
nancies are caused by these tumors, . . . 
when distant metastases occur this type 
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of lesion is nearly always the cause.” 
In compiled statistics of 40,827 autopsies 
Wilson® found thyroid malignancy to be 
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From this study and an analysis of the 
literature the following conclusions are 
apparent. 


Fic. 6. a. Slide from fetal adenoma that has become malignant, showing lumen of blood vessels occluded 
by tumor thrombi. s. Higher magnification showing character of cells in tumor thrombus. 


the cause of death in 0.11 per cent. In 
contrast to these statistics are those of 
Wegelin’ who found in 15,150 autopsies 
that 1.05 per cent of deaths were due to 
thyroid malignancy. May this difference 
be attributed to the greater incidence of 
embryonic adenomata in the endemic 
goiter districts of Europe? 

In preparing this paper 33 malignant 
thyroid cases were reviewed from an 
etiologic viewpoint and it was found that 
almost every one had a history of a goiter 
of long duration, varying from twenty-four 
to seventy-four years. Most of the goiters 
were described as being a solitary lump, 
or large bilateral nodular types of goiters. 
No malignancy arising in an exophthalmic 
goiter could be found. Since exophthalmic 
goiters frequently are superimposed upon 
old colloid glands the one case of malig- 
nancy in an exophthalmic goiter reported 
by Pemberton may have been derived 
from an associated fetal adenoma. 


1. Thyroid malignancy is more common 
in those countries in which goiter is 
endemic. Thyroid malignancy occurs most 
frequently in long standing nodular goiters. 

2. In the large majority of cases (go 
per cent) thyroid malignancies are derived 
from adenomas. 
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CARCINOMA OF THE TONGUE 
WITH GENERALIZED METASTASES* 


Maurice Lenz, M.D. AND EpitH E. Sprout 


NEW YORK CITY 


N epidermoid cancer of the tongue 

extension is chiefly to the regional 

lymph glands and distant metastases 
are rare! except in the so-called transitional 
type.” In a few instances surgical interven- 
tion® and radium implantation? seem 
possibly to have favored the occurrence 
of metastasis. In a case* coming to autopsy 
twenty days after the surgical removal 
of a squamous cell carcinoma of the tongue 
with invasion of the regional lymph nodes, 
metastases were present in the lungs, liver, 
kidney, adrenal and vertebrae. The pri- 
mary tumor and the metastases showed 
typical squamous cell cancer. Another 
similar case‘ but without clinically in- 
volved lymph nodes, had radium implanta- 
tion and sixteen months later at autopsy 
there were metastases in the pleura and 
lungs, although cancer was not demonstra- 
ble either in the tongue or the lymph 
nodes of the neck. Two autopsied cases 
of extensive ulcerating squamous cell 
cancer of the tongue, revealed the same 
neoplasm on the mucosa of the greater 
curvature of the stomach.® This was 
interpreted as evidence of direct transplan- 
tation. Aerial transmission of pulmonary 
metastases from one lung to the other has 
been reported.** The co-existence of cancer 
in the tongue and in other organs has been 
recorded.® A true co-existence of two or 
more tumors is assumed when there is a 
decided difference in the microscopic char- 
acteristics of these tumors. When their 
microscopic appearance is similar, it is 
frequently difficult, and at times impos- 
sible, to decide whether one is dealing with 
separate neoplasms, or metastases from 
a single growth. Some help may be 


derived from the fact’ that the transition 
between neoplastic and normal cells at 
the periphery of the cancer is abrupt in a 
metastasis, and gradual in a_ primary 
growth. However, this finding as well as 
other diagnostic aids frequently fails in 
differentiating primary from metastatic 
lesions. This difficulty is illustrated by 
the following case: 


F. H. H. (P. H. Unit #270833), a book sales- 
man, aged fifty-six years, in September, 1930, 
noted an indurated nodule on the right border 
of the tongue opposite the right lower bicuspid 
teeth; this broke down two weeks later. The 
patient had been a moderate smoker. His 
teeth were in fair condition. For the preceding 
twenty-five years, white patches had appeared 
on his tongue and mucous membrane of the 
cheek. Nine years prior to the onset of the 
present illness, a four plus blood Wassermann 
reaction had been accidentally discovered and 
for the succeeding three years he received 
intensive antiluetic treatment until it became 
apparent that further therapy would not in- 
fluence his Wassermann reaction. 

On admission, October 6, 1930, there was a 
2 cm. ulcer surrounded by a 1 cm. zone, on the 
border of the tongue opposite the right lower 
bicuspid tooth. No glands were palpable in the 
submaxillary or cervical regions. A biopsy from 
the lesion revealed an epidermoid epithelioma 
with little tendency to keratinization or forma- 
tion of intercellular bridges; a few small epi- 
thelial pearls were found on careful search; the 
size and staining quality of cells and nuclei 
showed considerable variation, and there was 
at least one mitosis in each high power field. It 
was decided to implant radium needles in the 
primary lesion, and then to do a radical right 
upper and lower neck dissection for possible 
microscopic metastases in the regional lymph 
glands. On October 7, 1930, nine radium needles 
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of 0.5 mm. platinum wall strength, with a total 
radiating surface of 21.5 cm. and a total radium 
content of 23.4 mg., were inserted into the ulcer 


Fic. 1. Section from primary tumor in tongue showing 
very little differentiation. 


and the adjacent tongue tissue. The radiating 
length of each needle was 2 or 2.5 cm. and the 
needles were spaced about 1 cm. apart, remain- 
ing in situ for 117 hours, that is, until a total 
dose of 2737 milligram hours had been given. 
The ulcer healed promptly, the infiltration 
disappeared, and cancer in the tongue was not 
found at autopsy twenty-one months later. 
The day following the implantation, the right 
submaxillary glands became markedly swollen, 
but subsided within a few days. A month later 
a swelling appeared in the right carotid region 
which progressively increased in size to a mass 
3 X 2X1 cm. These nodes were thought to 
represent metastases and a radical neck dissec- 
tion for their removal was advised. As this was 
refused by the patient because he “was afraid 
of an unsightly postoperative scar,” it was 
decided to treat him with a radium pack. This 
was delayed for five months because of the 
radium reaction from the interstitial treatment, 
and a right pleurisy with effusion which re- 
quired hospitalization for three weeks. The 
radium pack was applied to the right neck in 
March, 1931, administering 45,000 mg. hr., 
ultered through 1 mm. of platinum over an 
area 27 X 15 cm., at a target skin distance of 
6 em., from March 12 to March 20, 1931. This 
‘reatment was quickly followed by marked 
shrinkage and disappearance of all palpable 
nodes in the neck and at autopsy cancer could 
1ot be found in this region. 
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From March, 1931, to April, 1932, the pa- 
tient was comparatively well, except for some 
intermittent pain in the left shoulder radiating 


Fic. 2. Section from lung showing formation of typical 
epithelial pearls. 


down to the elbow. This pain was not severe, 
responded promptly to aspirin, and therefore 
insufficient attention was paid to it. In May, 
1932, this pain became worse. The patient 
started to complain of cough, slight fever, 
weakness, general debility and pain in the left 
lower chest radiating to the lumbar region. 

These symptoms became aggravated and on 
May 31, 1932, he was readmitted to the 
hospital, markedly cachectic and emaciated. 
There was atrophy of the muscles of the left 
shoulder girdle and arm; a slight swelling and 
tenderness were present over the left ninth 
rib in the mid-axillary line; diminished reson- 
ance and distant bronchial breathing over the 
left lower chest posteriorly. Roentgenograph- 
ically the left shoulder was negative, but there 
was destruction of the transverse process of the 
seventh cervical vertebra; the chest showed 
left pleurisy with effusion and a fracture of the 
left ninth rib corresponding to the swelling 
found on physical examination. X-ray of the 
lower spine and pelvis disclosed partial destruc- 
tion of the bodies of the first and second lumbar 
vertebrae and increased density in the region 
of the left sacroiliac joint. A few small doses 
of x-ray at 200 kv. were given in an unsuccess- 
ful effort to relieve the pain in the cervical and 
lumbar regions. However, the patient grew 
worse rapidly, his weakness increased and he 
lapsed into coma forty-eight hours preceding 
his death on July 21, 1932. 


| 


The clinical diagnosis was carcinoma of the 
tongue with pulmonary and skeletal metastases. 
The necropsy (P. H. No. 11,004) was per- 


Fic. 3. Diagram showing distribution of metastases. 
a. Invaded left paratracheal and left hilar glands. 
b. Nodules in left pleura and pericardium. c. Broken- 
down mass of tumor in left lower lobe, communicating 
with invaded ninth rib. d. Tumor extension between 
parietal pleura and pericardium. e. Metastases in 
liver. f. Chain of invaded left paravertebral lymph 
nodes. g. Metastasis in left adrenal. b. Retroperi- 
toneal mass extending to intervertebral disc between 
L; and Ly». 7. Metastasis in left sacroiliac region. 


formed nine and one-half hours post mortem. 

Gross Findings: The body was that of an 
elderly, well-developed but poorly nourished 
white male. There was little of note on examina- 
tion of the exterior of the body. 

The mouth could not be inspected in entirety 
due to rigor of the jaw, but many teeth ap- 
peared carious and evidenced considerable 
dentistry. The tongue was small and retracted 
because of cicatrization of the right side, a 
shallow depression in its midportion, and the 
dorsum was covered with a thick, dark green- 
ish-brown coating. Sections through various 
portions of the tongue revealed an increased 
amount of lucent, fibrous tissue on the right 
side in the vicinity of the original ulceration 


104 American Journal of Surgery Lenz & Sproul—Tongue Carcinoma JuLY, 1934 


which had been irradiated, but there was no 
gross evidence of tumor. The neck organs were 
essentially normal. 

Over the ninth rib in the left mid-axillary 
line was a soft, fluctuant swelling which yielded 
about 50 c.c. of watery, brown fluid, containing 
necrotic particles of tissue and spicules of 
bone. Beneath the swelling there was a 3 cm. 
defect in the rib occupied by soft tumor and 
fibrous tissue intermingled with small, readily 
detached fragments of bone. 

The left pleural cavity contained about 
1500 c.c. of a thin, yellow, serofibrinous exu- 
date. The entire left pleura, both visceral and 
parietal, was studded with firm, partially 
confluent tumor nodules, varying from 0.5 to 
2 cm. in diameter. On the inner surface of the 
eroded portion of the left ninth rib, tumor 
tissue was more abundant. The lower lobe 
of the left lung was firmly adherent to the 
parietal pleura and the diaphragm; this was 
infiltrated by tumor, especially near its verte- 
bral attachment. The left lung was crepitant 
only at the apex. On section, some consolidation 
was present at the base of the upper lobe. The 
lower half of the lower lobe was occupied by a 
tumor mass involving the wall of the secondary 
bronchus and partially occluding its lumen. 
This had become degenerated and formed an 
abscess cavity, lined by thick, greenish, granu- 
lar material and traversed by shaggy remnants 
of parenchyma. Tumor tissue was especially 
abundant in the anterior wall and at the base 
of this cavity. 

There was no excess of free fluid or any evi- 
dence of metastases in the right pleural cavity. 
The right lung presented only scattered areas 
of consolidation. 

There appeared to be a direct extension 
from the left lower lobe of the lung to the left 
wall of the pericardium. In addition, there were 
multiple small tumor nodules scattered 
throughout the parietal pericardium, but none 
in the epicardium. The heart weighed 300 gm. 
The valves were normal. In the interventricular 
septum just above the apex, were two yellow- 
ish-white, partially confluent, hemorrhagic 
tumor masses, 0.5 and 2 cm. in diameter, 
respectively. 

The aorta showed a moderately extensive 
sclerosis with some calcification and ulceration. 

In the abdominal cavity near the body of 
the first lumbar vertebra was a soft, fluctuant 
sac, the walls being formed by retroperitoneal 
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tissue. This sac contained material similar 
to that over the ninth rib and communicated 
with a space between the first and second 
lumbar vertebrae. The disc between these two 
had disappeared and the opposing portions 
of the bodies of these vertebrae were converted 
into a yellowish, spongy, granular tissue. The 
continuous portions of the last thoracic and 
first lumbar vertebrae were similarly but less 
extensively involved. 

The liver weighed 1800 gm., with numerous 
slightly projecting, yellowish-gray tumor nod- 
ules from 3 to 6 mm. in diameter. A larger mass, 
5 cm. in diameter, of extensively degenerated 
tumor tissue was present in the substance of 
the left lobe. 

The spleen, gall bladder, biliary passages 
and pancreas showed no abnormal features. 

The right adrenal appeared normal, but 
within the left was a small tumor nodule in- 
volving both the cortex and the medulla with 
extension into the kidney substance. The 
kidneys showed no other abnormality. 

In the major pelvis there was invasion of the 
peritoneum over the left posterolateral wall 
and extensive erosion of the left sacroiliac 
joint. The pelvic organs were not involved 
by the tumor. 

The gastrointestinal tract presented only a 
small intramural gastric abscess near the py- 
loric ring, and a few shallow areas of erosion 
in the rectum. 

The lymph nodes throughout the body were 
investigated. Those in the cervical region were 
very small and gave no evidence of tumor 
infiltration. The first tumor encountered was 
on the left side of the trachea about 2 cm. above 
its bifurcation where there was a moderately 
enlarged lymph gland almost entirely filled 
with tumor tissue. The left hilum contained 
prominent tumor nodules but none could be 
distinguished in the right hilar glands. There 
was a chain of lymph nodes, largely filled with 
tumor, extending from the diaphragm along 
the left margin of the vertebral column as far 
down as the first two lumbar vertebrae. No 
link was found between this area of invasion 
and the infiltration in the pelvis. 

The skull and brain were normal. 

Microscopic Examination: There was no 
tumor tissue found at the original site of the 
carcinoma of the tongue, but only increased 
fibrous tissue and slight hyperplasia of the 
epithelium. The submaxillary gland on the 
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same side as the lesion in the tongue was also 
free from tumor but showed a prominent, 
acute inflammatory reaction, and marked 
atrophy and fibrosis, probably the result of 
irradiation. 

The tumor in the lung was of the squamous 
type, the cells occurring in cords and masses 
embedded in a dense stroma, as well as in the 
form of concentrically arranged flattened cells 
about a mass of rosatinized material. Mitotic 
figures were not infrequent. The portion of the 
abscess wall that was free from tumor presented 
the usual picture of a necrotizing infection and 
when stained by the Levaditi method displayed 
many argentophil cocci, bacilli and spirilliform 
organisms. The pneumonia was of the lobular 
type. 

Metastases of the tumor in the heart, liver, 
adrenal, kidney, diaphragm, pleura, peri- 
cardium and lymph nodes, as well as in the 
rib and vertebrae, had the same morphologic 
appearance with varying degrees of keratiniza- 
tion and were usually associated with consider- 
able necrosis and hemorrhage. 

The kidneys showed evidence of previous 
tubular damage, the convoluted tubules con- 
taining calcium deposits. Sclerosis of the 
arterioles was not conspicuous. 

The diagnosis of pyogenic abscess in the wall 
of the stomach was supported by microscopic 
study. Sections of other organs revealed 
nothing abnormal. 


The clinical history and autopsy findings 
in this case suggest two _ possibilities: 
either that this case of carcinoma of the 
tongue metastasized widely, or that there 
was a co-existence of carcinomata of the 
tongue and of the bronchus, the latter 
giving rise to extensive metastases. The 
last possibility is supported by the rarity 
of generalized metastases in cancer of the 
tongue, and the frequency of this occur- 
rence in cancer of the bronchus. The 
slight keratinization in the primary lesion 
and the marked keratinization in the 
metastases are of little importance. Both 
cancers are epidermoid in character and 
variations in the differentiation of the 
primary tumor and its metastases are not 
infrequent. For instance, Borst® reported 
squamous cell carcinomas of the skin in 
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which keratinization was not found in the 
primary tumor yet typical epithelial pearls 
were present in the metastases in the 
lymph nodes. It should also be borne in 
mind that the part of the primary neo- 
plasm which was not included in the 
biopsy, may have shown a more marked 
keratinization. The absence of microscopic 
evidence of lymphatic extension from the 
tongue to the first invaded paratracheal 
lymph gland found at autopsy, does not 
exclude other means of secondary spread 
of the primary tumor of the tongue. 
Pulmonary infections are frequently due 
to aspirated particles, especially in ulcerat- 
ing carcinomata of the upper air passages. 
The cases cited earlier where particles 
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of ulcerating squamous cell cancers of the 
tongue supposedly became engrafted on 
the mucosa of the wall of the stomach, 
implies, in the present case, that particles 
may have been aspirated into the bronchus 
and may have given rise to secondary 
growth there. If this possibility is assumed, 
the case becomes important from a prac- 
tical standpoint, for it then suggests a 
route for the spread of cancer of the 
tongue which is not usually considered. 
Whether this explanation is correct, and 
whether trauma from radium implantation 
was in any way responsible for the metas- 
tases, will remain hypothetical until clin- 
ical support is available in the form of 
additional reports of similar occurrences. 
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INTRODUCTION 


N spite of the regular and _ periodic 
| appearance of papers dealing with 

the beneficial results of x-ray therapy 
in acute and chronic inflammatory condi- 
tions, this method of treatment is not as 
generally known or as widely practiced 
as it should be. The present review is a 
summary in retrospect of the cases that 
were routinely sent to the Radiation 
Therapy Department of Kings County 
Hospital by the various surgical services 
in the hospital. No attempt at special 
problem study was made and the work 
was entirely routine. This point is em- 
phasized so that no question of bias in 
the mind of an over-enthusiastic radiologist 
can be raised. The earlier cases in the 
series came largely from the in and out 
patient services of Dr. Edwin Fisk and 
Dr. Joseph Tenopyr. The later cases 
were received from all the surgical services. 

Kings County Hospital is a free munici- 
pal hospital, catering to a class of people 
who are poor and, unfortunately, careless, 
if not less intelligent, about themselves 
than those seen in the private institutions. 
Many of the cases seen were, therefore, 
advanced neglected cases. 

As early as 1906,' beneficial results 
from x-ray therapy in pyogenic infections 
were reported. Since then, the literature 
has contained occasional citations by 
various workers. In 1926 the Deutsche 
Réntgengesellschaft, meeting in Diissel- 
dorf, devoted a considerable portion of 
its session to a discussion of the treatment 
of inflammation by x-ray. The delibera- 
tions are reported in the Congress Supple- 
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ment.'® All the commentators generously 
refer back to the original work of Heiden- 
hain and Fried.° Wagner, Heidenhain, 
Pordes, Zweifel, Baer, Fried, Flaskamp, 
Eckstein, Seevran, Wintz, Holfelder,'® in 
other words, many of the outstanding 
radiation therapists of Germany, report 
their results and are, except for minor 
details, in complete agreement over the 
benefits both general and local that 
result regularly and dramatically from 
the irradiation of acute and chronic 
suppuration. The cases reported cover 
all sorts of superficial infections, coccal 
and tuberculous, adnexal disease, breast 
abscess, etc. 

In 1926 Prof. G. Holzknecht, reporting 
on the “Roentgen Therapy of Spon- 
taneous Post-traumatic and Postoperative 
Coccus Infections and Suppurations,”’!* 
stated that in his experience the per- 
centage of favorable responses varied 
from 50 to go. Frequently improvement 
was by crisis or by short lysis. Many 
cases did not require incision. When 
fluctuation was present a small incision 
for evacuation of necrotic matter was 
necessary. Holzknecht repeats Heiden- 
hain’s advice to the surgeons: do not 
open an infection before irradiation has 
been given. In everything he agrees with 
the previously mentioned writers. 

In 1930 Arthur A. Desjardins published 
his “Radiotherapy of Inflammatory Con- 
ditions.”* This article is particularly valu- 
able because of the complete bibliography 
it contains. 

Unfortunately in all the work so far 
reported there is a lack of control cases. 
The individual variance in the clinical 


*From the Division of Cancer, Department of Hospitals, City of New York,‘ Ira I. Kaplan, Director. 
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course of similar types of infections in 
different individuals would make an un- 
usually large number of controls necessary. 
Most of the writers have given their 
clinical impressions modified, and in a 
way controlled, by similar clinical impres- 
sions of their associated colleagues. The 
same criticism may also be passed on the 
work here reported as done in our own 
clinic. But in this instance, as well as in 
previously reported series of cases from 
other clinics, unanimity of opinion is so 
impressive that it must be taken at its 
face value. 

The question of the reason for the relief 
of infection by radiation therapy is not 
yet fully understood. Most workers believe 
that there is a demonstrable increase in 
antibodies in the irradiated tissue. These 
antibodies may, perhaps, be liberated 
during the breakdown of the radiation- 
sensitive and easily destroyed leucocytes. 
Although the minimal dosage administered 
in the course of treatment is inadequate 
to be bactericidal in vitro, this same 
dosage may be bactericidal in vivo. Hei- 
denhain,’ Fried® and others have reported 
an increase in antibacterial serological re- 
actions in irradiated patients. Cultures 
taken from the center of irradiated sup- 
purative lesions have failed to give growth 
when incubated under proper bacterio- 
logical conditions. 


TREATMENT 


Desjardins‘ uses a dose to 50 per cent 
of the skin erythema dose of weakly 
filtered radiation. The German workers 
are almost unanimous in agreement that 
minimal doses are most effective and have 
used between 50 and 200 r units. The 
radiation technique employed at Kings 
County Hospital is as follows: 135 peak 
kilovolts at 4 ma. with 3 mm. aluminum 
filter at 30 cm. focal skin distance, through 
a field or fields large enough to cover the 
involved area. The dose given is 125 to 
350 r units to each area. The usual dose 
administered was 340 r units. 
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An analysis of the cases herein reported 
shows that the patients were referred under 
the diagnoses given in Table 1. 


TABLE I 
DIAGNOSIS 
No. of Cases 
Lymphadenitis, acute and chronic.. 101 
Cellulitis 


Osteomyelitis 

Erysipelas. . 
Tuberculous ‘adenitis 
Adnexal disease 

Breast abscess 

Paronychia 

Parotitis 


Ludwig’s angina 
Pharyngitis 


ADENITIS 


Most of the cases of lymphadenitis 
were in children and involved the cervical 
and submaxillary glands. Several of the 
cases were axillary adenitis secondary to 


hair follicle infections. When seen prior 
to frank suppuration, a single dose of 
x-ray was usually sufficient to give con- 
siderable and lasting relief of pain and 
gradual decrease in the size of the gland 
without liquefaction necrosis. The most 
favorable cases showed marked regression 
in the size of the gland by the fourth or 
fifth day. Occasionally, when the process 
was already far advanced at the time of 
first irradiation, the relief was much slower, 
and the dosage was repeated once or 
twice at weekly intervals. In those cases 
where fluctuation was present due to 
liquefaction necrosis, incision was made 
and the pus evacuated. 


CELLULITIS AND LYMPHANGITIS 


This group of cases present a very 
favorable field for x-ray therapy. Small 
doses produced rapid and gratifying re- 
sults. The reddened, inflamed lymph chan- 
nels usually disappeared within twenty- 
four hours. The spreading cellulitis was 
limited and healing occurred spontaneously 
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when frank suppuration was not already 
present, or when present localized simple 
drainage was sufficient. 

Not less important than the local 
improvement is the relief of general toxic 
symptoms. Temperature drops either by 
crisis or by rapid lysis and the general 
condition of the patient improves. In 
unfavorable cases, in other words in those 
in which the infection is very extensive 
and septicemia or general toxemia is very 
severe, the treatment is not as efficient. 
This again emphasizes an almost general 
rule in the treatment of all disease, that 
the earlier treatment is instituted, the 
more efficacious it is likely to be. Particu- 
larly noteworthy are the results obtained 
in recent operative wound infections. 
In these cases satisfactory wound healing 
depends on the absence of suppuration. 
Where infection has taken place, x-ray 
therapy has proved a great value to the 
surgeon. 

We have been repeatedly asked to treat 
abdominal, hernial, or other incisional 
infections, and when these cases were sent 
to us at the first sign of reddening and rise 
in temperature, the results have been 
uniformly good, with healing without 
suppuration or separation of the wound. 
A wound that is already sloughing and 
gaping continues to slough in spite of 
radiation. 


CARBUNCLE 


The carbuncles that we have seen at 
Kings County Hospital vary so much with 
the type of patient in whom they are 
found that they cannot be all considered 
together. The ordinary true carbuncle 
such as is usually seen on the back of the 
neck, secondary to hair follicle infection, 
and so often a complication of diabetes, is 
satisfactorily treated by x-ray. Pain is 
relieved within twenty-four hours, tem- 
perature usually drops within thirty-six 
hours and spontaneous healing takes place 
without incision if no_ liquefaction is 
present at the time of the first treatment. 
If suppuration is present, stab incision 
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is usually sufficient to establish drainage 
and the course of the disease is greatly 
shortened by the radiation. 

Carbuncles in senile, alcoholic or other- 
wise debilitated persons, neglected and 
toxic by the time they come for treatment, 
do not give quite as rapid or satisfactory 
results. Even in these cases, x-ray therapy 
remains the method of choice but the 
results are not as good. A single radiation 
is usually sufficient in the early cases. 
The late cases require drainage and run a 
longer course yet a definitely shorter time 
than if no radiation were given. 


FURUNCULOSIS 


Simple and multiple furuncles heal well 
under x-ray provided they are treated 
early, and even when treated later run a 
shorter course. Because these patients 
remain on the surgical service, they are 
treated with wet dressings, incision, etc., 
in addition to the radiation therapy, which 
is an adjunct to their routine surgical 
care. Irradiation, though healing to the 
existing lesion, does not prevent reinfection 
or the appearance of new furuncles. The 
underlying causative condition must re- 
ceive attention. 


ACNE 


Acne presents a problem different from 
that in the other infections. In this 
condition radiation therapy is employed 
to control the disease and at the same time 
produce cosmetic improvement. Deeply 
scarred, pock-marked faces with only an 
occasional acne lesion will not be much 
improved by x-ray therapy. The cosmetic 
damage, scarring, has already been done. 
The earlier active acne cases are greatly 
benefited by irradiation. Most cases are 
improved and a large percentage entirely 


healed. 


OSTEOMYELITIS 


In our experience, cases of chronic 
osteomyelitis treated in a routine manner 
have not been benefited. The underlying 
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pathology and the nature of bone healing 
in these cases may explain the poor results. 


ERYSIPELAS 


In the literature, good results are re- 
ported with radiation in the treatment of 
erysipelas when this is administered early. 
Treatment in our own cases has not been 
so successful because most of the cases 
we have treated have been severely 
toxic patients with nephritic and en- 
cephalitic symptoms. However, irradiation 
checked the spread of the local lesions 
but the toxic manifestations ran the usual 
course, with death in some cases, while 
others got well in the average time. A 
few cases of chronic recurrent erysipelas 
were very successfully treated. Better 
results may be looked for in the treatment 
of earlier cases. 


ADNEXAL DISEASE 


Only a few cases of chronic adnexal 
disease have been referred for treatment. 
Too few, in fact, to draw any conclusions, 
but it would be well to note that the 
required dosage for the relief of adnexal 
disease, in those cases that are relieved, 
is very small, much too small to produce 
even a temporary castration. In the re- 
ported literature, about 50 per cent of 
chronic adnexal cases were relieved of pain 
and general toxicity although the palpable 
tubo-ovarian disease did not necessarily 
disappear. Radiation is contraindicated 
in pelvic abscess which is not draining. 
Puerperal infection prior to frank suppura- 
tion has been successfully treated.*° 


BREAST ABSCESS 


When breast abscesses are seen early 
and irradiated early, considerable de- 
struction of tissue may be avoided. Even 
when seen late, following irradiation infec- 
tion occasionally becomes more localized 
and subsequent less deforming surgery 
proves adequate to control the condition. 


TUBERCULOUS ADENITIS 


Tuberculous infection of cervical lymph 
nodes, the most frequent site of tubercu- 
lous adenitis, when seen prior to fluctua- 
tion or sinus formation, responds very 
satisfactorily to radiation. The dosage here 
is somewhat different from that in the 
simpler superficial infections. About 100 
R units are given to each involved area 
weekly for five or six doses and then a 
period of rest of six weeks is allowed and 
the cycle repeated. Even those cases that 
have already broken down are much 
improved under x-ray therapy. One might 
summarize the treatment of tuberculous 
adenitis by saying that prior to suppura- 
tive infection, this disease is entirely within 
the radiologists province, and after break- 
down, radiation therapy is a valuable 
adjunct to surgical care. 


PAROTITIS 


Several cases of postoperative parotitis 
and one case of primary, supposedly non- 
epidemic parotitis, have been treated 
with excellent results. The glands slowly 
but spontaneously receded. Pain and 
temperature simultaneously disappeared. 
The incidence of parotitis in our surgical 
cases has not been very high and the 
number of patients treated, therefore, 
is relatively small. 


MASTOIDITIS 


Recently the literature has contained a 
few articles, notably that of Schillinger,”’ 
emphasizing the satisfactory results of 
radiation of the infected mastoid cells. 
Our cases must be considered under two 
categories; the acute preoperative mas- 
toiditis, and the chronic running ear with 
its associated sclerotic changes in the 
mastoid. It is difficult to evaluate the 
results obtained in the first group of cases 
inasmuch as not every acute mastoid 
becomes surgical. Many heal spontane- 
ously without any further treatment so 
that the beneficial results reported by 
Schillinger and also seen in our cases 
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following radiation may be merely coinci- 
dental. In the second group of cases, the 
chronic running ears, we can state defi- 
nitely that we have seen remarkable 
improvement following a series of radia- 
tions. Ears that have drained for months 
and months have dried up within a week 
following radiation. Hearing has been 
improved. In one of our cases in which 
there was an associated blockage of the 
eustachian tube, irradiation was followed 
by marked improvement in hearing and 
lasting patency of the eustachian canal. 


PARONYCHIA 


These troublesome but simple infections 
of the skin surrounding the nail respond 
very satisfactorily to small doses of x-ray. 
A single treatment usually suffices. How- 
ever, when there is an underlying con- 
tributing cause such as tinia of the nail, 
one must expect repeated recurrences of 
the infection. 


PHARYNGITIS 


A few cases of pharyngitis have come 
to us for treatment. These have been 
mostly in doctors of the house staff or other 
professional acquaintances who have seen 
the good results of radiation in other 
infections, and wanted it tried on their 
own sore throats. These cases are not to 
be confused with the chronic hypertrophied 
tonsils, the treatment of which has been 
repeatedly reported. The simple acute 
sore throat, dangerous as it might be, 
usually heals without any specific treat- 
ment in a relatively short time. Those 
cases irradiated all reported very marked 
improvement within twenty-four hours 
and have not required a second irradiation. 
It might be well to irradiate more of these 
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cases. If the disease can be definitely 
arrested in so brief a time many of the seri- 
ous metastatic complications arising from 
ordinary sore throat might be avoided. 
We will attempt to run a larger series 
of these cases and follow them up and 
shall report the results at a later date. 


LUDWIG’S ANGINA 


Three cases of Ludwig’s angina have 
been treated. Two healed rapidly, one 
died. Though no conclusions can _ be 
drawn from so small a series it would 
be well to use this method of treatment 
as early as the cases are seen; we can see 
no contraindication to its use. 


OTHER INFECTIONS 


Innumerable other infections that we 
have not had the opportunity of treating 
at our clinic have been treated by x-ray 
therapy at other clinics and reported in 
the literature. Noteworthy among these, 
and certainly worthy of trial, is tuberculous 
meningitis.” 


SUMMARY 


Radiation therapy in superficial infec- 
tions offers a method of treatment that is 
highly beneficial, curative in early cases, 
and shortening the clinical course in the 
more advanced processes. The dosage 
required is very small and can be easily 
administered by the well-trained radiol- 
ogist, and when so given is harmless, safe 
and simple. 

By close cooperation between the sur- 
gical and radiologic services, all possible 
points of danger due to lack of surgical 
training, etc., on the part of the radiol- 
ogist, are eliminated and the patients 
most safely benefited. 
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S evidence that gas bacillus in- 
fections may be encountered by 
the surgeon in unsuspected places, 

the following review and summary of such 
infections, in what is considered clean 
amputation stumps, is presented. The 
extensive distribution of the various types 
of gas-producing organisms is now gen- 
erally recognized. Manson! showed that 
34.37 per cent of chronic ulcers harbored 
pathogenic gas-producing organisms. Rob- 
erts, Johnson and Bruckner? were able to 
grow cultures of anaerobic spore-bearing 
rods from the unprepared skin of the 
abdominal wall in 21.7 per cent of persons 
examined. It is well known that the 
Welch bacillus or allied gas-producing 
organisms are found in the intestinal 
tract of normal individuals. Twenty-one 
cases have been recorded in which an 
abdominal wall gas gangrene has resulted 
from various types of abdominal opera- 
tions.? Recently Millar‘ has collected 
607 cases of gas bacillus infection occurring 
in civil life, exclusive of obstetrical infec- 
tions, which have been recorded in medical 
literature during the “post-Lister’’ period. 
The mortality of these collected cases 
was 49.7 per cent as compared to 48.52 
per cent mortality of the American Ex- 
peditionary Forces in France. 

In Table 1 is a list of recorded cases 
which have developed gas gangrene fol- 
lowing clean amputations: 

The following cases are briefly reported 
as examples of gas bacillus infection 
following clean amputations. 


Case 1. E. P., male, aged forty-six, was 
admitted to the University of Kansas Hospital 
on October 25, 1933 and discharged on Novem- 


ber 29, 1933. 
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This patient was in an automobile accident, 
causing a compound dislocation at the right 
ankle with extensive crushing and laceration 
of his foot. He was brought immediately to the 
hospital and operated upon within twelve hours 
after the injury was received. An amputation 
was done in the middle third of the leg through 
apparently normal tissue. Lacerations did not 
extend above the ankle, and there was no 
evidence of any infection. The following day 
the temperature rose to 104°F. Some discolora- 
tion of the stump flaps with marked edema 
was noted. Gas bacillus infection was suspected 
and 20,000 units of antitoxin were given. 
Smears made from the wound showed a gram 
positive bacillus. Anaerobic cultures later 
showed gas-forming organisms resembling 
bacillus welchii. Re-amputation above the knee 
was done twenty hours after the primary 
operation. The skin flaps were left open and 
closed later by secondary suture. Healing 
progressed normally without any infection and 
after secondary closure the wound healed 
completely. 


The possibility of gas bacillus infection 
in the amputation stump of this case 
following primary operation was not sus- 
pected. There was no evidence of gas 
infection in the lacerated tissues of the 
foot and ankle, and the tissues of the 
leg at the site of section appeared entirely 
normal. The infecting organism apparently 
gained entrance to the wound from the 
skin which was covered with dirt on 
admission. The routine preparation of 
the skin used in the hospital was carried 
out in this case. 

Case. O.O., female, aged fifty-three, was 
admitted to the hospital on September 13, 1933 
and died on October 5, 1933. 

This patient had a definite diabetes mellitus 
with gangrene of the right foot. She was 
treated on the medical service of the hospital 
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for her diabetes until her blood sugar was 
controlled within normal limits. Her right leg 
was amputated 4 inches below the knee on 
October 2, 1933 for gangrene involving the 
foot. The gangrene did not extend above the 
malleoli. There was some infection in the 
gangrenous tissue. At the time of operation, the 
tissues of the upper leg were entirely free from 
any evidence of infection or edema. The day 
after operation her temperature rose to 104°F. 
There was some evidence of discoloration of 
the stump flaps, with marked edema of the 
stump below the knee. The second day follow- 
ing operation there was greater discoloration 


sis of the viscera, affecting particularly the 
liver, spleen, kidneys and heart. 


The source of the infection in this case 
is not clear. It may have originated in the 
infected foot and been present in the 
lymphatics of the leg or it may have 
entered the wound as a skin contamination. 


Case 11. H. S., male, aged forty-two, was 
admitted to the hospital on December 5, 1933, 
with a diagnosis of diabetes and gangrene of 
the left foot. 

Two years ago this patient had an amputa- 


TABLE 1 


Authors No. Cases Diagnosis 


Amputations For 
Diabetic gangrene 
Diabetic gangrene 
Diabetic gangrene 
Arterio-sclerotic gangrene 
Diabetic gangrene 
Arterio-sclerotic gangrene 
Thrombo-angiitis obliterans gangrene 
Thrombosis with gangrene 
Senile gangrene 
Neuroma and tender stump 
Frostbite with gangrene 
Diabetic gangrene 
Chronic ulcer of leg with diabetes 
Chronic syphilitic ulcer on heel 
Thrombo-angiitis obliterans gangrene 


of the stump flaps with marked edema and a 
serous exudate and gas in the tissues. A smear 
from the stump showed gram positive bacilli. 
A transfusion and gas bacillus antitoxin were 
given on the second day. The condition progres- 
sed with increased swelling of the stump and 
thigh and rapid spreading of the infection up 
to right abdominal wall. Death occurred on the 
third day following operation. 

Anaerobic cultures from the stump showed 
a gram positive bacillus which resembled 
Bacillus welchii both morphologically and 
culturally. A rabbit was injected and incubated. 
This animal showed typical gas bacillus infec- 
tion and the organisms were recovered from its 
tissues. 

Autopsy of the patient showed emphysema- 
tous gangrene of the stump and emphysemato- 


tion of the right leg below the knee for diabetic 
gangrene. About three weeks before the last 
admission, gangrene gradually developed in 
the left toes and foot. He was treated on the 
medical service until the diabetes was well 
under control, and then transferred to the 
surgical service for amputation. An amputation 
was done about 4 inches below the knee, five 
weeks after admission to the hospital. The 
tissue at the site of the amputation appeared 
normal, there being no evidence of edema or 
infection. The day following the amputation, 
his temperature rose to 103°F., and he appeared 
to be quite toxic. Examination of the stump 
revealed moderate edema with some slight 
discoloration of the anterior flap margin. He 
complained of severe pain in the stump. The 
wound margin was opened and a small quantity 
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of gas and necrotic tissue was found. The 
diagnosis of gas bacillus infection in the wound 
was made. Because of the absence of marked 
edema, however, the infection was considered 
relatively avirulent. X-ray showed some gas 
in the tissues of the stump below the knee. 
The wound was opened and a wet dressing of 
boric solution applied. The infection did not 
spread and the temperature gradually returned 
to normal over a period of six days. All evidence 
of gas bacillus infection gradually disappeared. 
There was partial sloughing of the anterior skin 
flap. 


This was evidently a very avirulent 
type of gas producing organism, since 
the patient promptly recovered from the 
stump infection. Cultures from the stump 
showed a gas producing bacillus, mor- 
phologically resembling Bacillus welchii. 
When injected into a rabbit and the 
rabbit killed and incubated, the same 
organism was recovered and again identi- 
fied morphologically and culturally as the 
Bacillus welchii. 


DISCUSSION AND SUMMARY 


Gas bacillus infection, in what is ordi- 
narily considered clean operative wounds, 
is quite rare. Because of the great preva- 
lence of gas-producing organisms, the 
possibility of such infection should be 
kept in mind. Any sudden postoperative 
rise in temperature, or unusually severe 
pain following an operation, should suggest 
the possibility of beginning gas bacillus 
gangrene, demanding an immediate ex- 
amination of the wound. 

From a study of the foregoing collected 
cases, it is quite evident that the gas 
bacillus is most likely to occur in amputa- 
tions done for gangrene or ulceration of 
the lower extremity. This fact might well 
lead to the conclusion that the infecting 
organism frequently has its source in 
infections associated with gangrene, and 
enters the fresh wound either through 
the lymphatic circulation or as a direct 
skin contamination from the gangrenous 
area. 

That there are many strains of anaerobic 
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gas-producing organisms possessing vary- 
ing degrees of virulence is well knowr. 
The infecting bacillus of Case 11 un- 
doubtedly was an organism of lower 
virulence than the average Bacillus welchii. 
At no time was there any alarming 
evidence of serious local or general infec- 
tion in this patient. 

The mortality rate in the 21 collected 
and reported cases is 71 per cent. This 
very high death rate is probably due to 
the generally serious condition of this 
group of patients. It is also possible that 
there may have been some delay in treat- 
ment since gas gangrene is not usually 
anticipated when amputations are done 
through relatively normal tissues. 

As a therapeutic precaution, it is wise 
to make anaerobic cultures of all gangrene 
or ulcerations of the lower extremity when 
amputation is contemplated. If a positive 
culture is found gas bacillus antitoxin 
should be given before operation. 
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FRACTURES OF THE FEMORAL SHAFT 


COMPARATIVE STUDY OF THE PRESENT METHODS OF TREATMENT* 


Duvat Prey, M.D., F.A.C.S., AND JNO. M. Foster, JR., M.D., F.A.C.S. 


DENVER, COL. 


RACTURES of the shaft of the 
femur are complex in nature and 
therefore demand the most intent 


= 


( 


Fic. 1. Bryant overhead traction method of treatment 
for fractures of femur in infants. (From Moorhead’s 
Traumatic Surgery.) 


and strict attention to detail, so that 
a satisfactory result may be obtained. 
Because there are so many forms of 
treatment in use for this type of fracture, 
it is extremely difficult to determine 
justly the value of each. However, in the 
Denver General Hospital, there has been a 
sufficient number of fractures of the 
femoral shaft treated by a diversity of 
doctors, each with his own preferred 
treatment, which to furnish, when re- 
viewed, sufficient data for a valuable 
comparative study. 

This paper, then, represents a study of 
all the fractures of the femoral shaft which 
have been treated at the Denver General 
Hospital since 1928, 147 in number. Each 
case has been analyzed in respect to the 
form of treatment it received and the 
result that was obtained. It is hard to 
estimate the functional end-result in these 
cases, because of the difficulty of obtaining 


proper follow-up records, but a_ very 
excellent idea of the anatomical result 
could be procured, for the reason that 


Fic. 2. Infant in suspension. (From Moorhead’s 
Traumatic Surgery.) 


all had had a final x-ray check, which was 
available. In reviewing these records, 
we were impressed with the importance 
of classifying the cases according to the 
patient’s age, and when this was accom- 
plished, the most satisfactory rule of 
conduct was obvious for each group. 


*From the Department of Surgery, Denver General Hospital. 
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Undoubtedly, the muscular develop- 
ment and the site of the fracture are of 
great significance, but the individual’s 
age is of even more importance, and 
until we fully appreciate this fact, we are 
doomed to have many _ unsatisfactory 
results. With this idea in mind, all the 
patients with a fracture of the femoral 
shaft were arbitrarily divided into four 
classes according to their age; namely, 
infants, children, adults and the elderly. 

Using this method of approach, we found 
the most gratifying results in the first 
class, or infants, to have been obtained 
when the Bryant overhead traction method 
of care was used. This treatment consists 
of suspending the infant from an overhead 
frame by means of traction on both legs, 
sufficient to raise the pelvis slightly from 
the bed. This form of therapy for fractures 
of the femoral shaft not only gave the 
best results but had the further advantage 
of minimizing the nursing care required. 
The only unsatisfactory end-results in 
this youngest group occurred in 3 cases: 
2 which were immobilized in plaster, and 
one which was treated by means of 
longitudinal traction. Accordingly, unless 
some very unusual circumstance prevents 
its use, the Bryant overhead traction form 
of treatment is by far the most satisfactory 
method of care for infants with a fracture 
at any place in the femoral shaft. 

In the second group, which is composed 
of children, it was found that the greatest 
number of satisfactory results were ob- 
tained by using the Russell traction 
method of treatment. Russell, of New 
Zealand, contends that the limb need 
only be placed in a position of comfort 
and moderate traction, thereby restoring 
the muscles to their normal equilibrium, 
and the fragments will assume their 

natural position. This is accomplished by a 
comparatively simple system of pulleys, 
using skin traction below the knee, with 
the limb suspended in slight abduction 
with moderate flexion of the knee. Eight 
pounds of weight will ordinarilly furnish 
a sufficient pull. 
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There has been some alarm in the past 
that traction below the knee might result 
in an injury to the knee joint. Russell, 


Fic. 3. Russell traction apparatus. 


however, contends that the weakest point 
in the leg is not at the knee, but at the 
site of the fracture, and hence the yield 
must occur at that point. Undoubtedly 
this is true, for in not a single case of 
this series has there been the slightest 
sign of any damage to the knee joint as a 
result of this form of treatment. Further, 
by using so little weight, not only is the 
patient more comfortable, but there is no 
tendency for the moleskin to slip, thereby 
requiring re-application. In addition, this 
method permits the regulation of the 
correct degree of abduction required for 
that individual fracture, because it must 
be remembered that the higher the site 
of the fracture, the greater the degree of 
abduction necessary for the proper align- 
ment of the fragments. 

However, there are two errors of applica- 
tion in the Russell form of treatment which 
are commonly experienced, and must be 
guarded against. First, unless the site 
of the fracture is supported, there will be 
a posterior sagging of the fragments, and 
second, the patient’s heel must not rest 
upon the bed. Accordingly, these patients 
should be carefully examined each day by 
the surgeon, and must have an intelligent 
and well-informed nurse, especially quali- 
fied, so that she can make minor rearrange- 
ments of the apparatus as required. 


Fic. 4. Russell traction apparatus applied to elderly female with fractured femoral shaft. In children and 
the aged this form of treatment is especially advantageous. 


Fic. 5. Original roentgenogram of fracture of femoral shaft. 
Fic. 6. Same case as Figure 5, after reduction. 
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Moreover, it must be remembered that 
an absolutely correct anatomical approxi- 
mation of the fragments in children, 


Fic. 7. 


although desirable, is not necessary for an 
excellent functional result. If the align- 
ment of the fragments is good, despite 
the fact there may be some posterior 
displacement of the lower fragment, 
an excellent functional result may be 
anticipated. 

The third class consists of adults be- 
tween sixteen and sixty years of age. 
In this group, the largest percentage of 
good results were obtained by the use of 
some form of skeletal traction. The per- 
centage of men in this group was found to 
be much larger than that of women, which 
is probably due to their more numerous 
exposures to accidental injuries. 

Skeletal traction, however, gave the 
greatest number of good anatomical re- 
sults. So much better were these than any 
obtained by the other methods of reduc- 
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tion used, that we feel no hesitancy in 
advising, particularly in muscular indi- 
viduals, this type of treatment as the 


Fic. 9. 
Fic. 7. Original roentgenogram of child with fracture of middle of femoral shaft. 


Fic. 8. Anterior posterior view of same case as Figure 7, after reduction. 
Fic. 9. Lateral view of same case as Figure 7, after reduction. 


method of choice. Further, it is more 
important that we obtain a good ana- 
tomical result in this group, because 
nature, although kind, has her favorites, 
and an adult with a fracture of the femoral 
shaft is unfortunately not among the 
especially priviledged. A reduction which 
would prove not only satisfactory but 
excellent in an infant or a child might 
be found to give only a moderately 
gratifying result in a man or woman. 

Almost go per cent of the cases in this 
series requiring an open operation for 
reduction of the fracture were obtained 
from this third group, and invariably 
after some form of skin traction had 
failed. Moreover, even when by operation 
the fragments were placed in their normal 
position, unless some form of fixation was 
used, such as a wire, plates, or an external 
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clamp, there often resulted a_ lateral 


bowing at the line of the fracture. 
The fact is not generally appreciated 


— 


Fic. 10. Fic. 11. 


Fic. 10. Original roentgenogram of fracture of femur, 
just above knee. 
Fic. 11. Same case as Figure 10, after reduction. 


that a plaster cast, no matter how cleverly 
and carefully applied, will not maintain 
the fragments in their proper alignment 
unless some form of fixation is used at the 
site of the fracture, or some form of 
traction is used which has been incorpo- 
rated in the plaster. Frequently, the 
fractured ends of the femur are so notched 
that when placed in apposition, there 
is no danger of their slipping, and here it 
is the custom rather than using some form 
of foreign fixation, to have traction in- 
corporated in the plaster case by means of 
moleskin applied to the leg. 

There are two variants to be considered 
in these fractures; first, the muscular 
pull, and second, the locality of the 
fractures; so both the amount of weight 
required and the direction of the pull 
must necessarily vary in each case. Be- 
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cause of these two conditions which must 
be accepted as premises to the proper 
treatment of fractures of the femoral 


Fic. 12. Fic. 13. 


Fic. 12. Original roentgenogram of fracture of femur 
above condyles. 
Fic. 13. Same case as Figure 12, after reduction. 


shaft, we have found the following mode 
of care to prove most satisfactory. 

Under anesthesia, an ice-tong or a 
Steinman pin is applied. Continuing the 
anesthetic, the fluoroscope is then utilized, 
not so much with the idea of reducing the 
fracture and locking the fragments, al- 
though when possible this should be done, 
but mainly to indicate in what position 
the leg is to be placed, so that by sub- 
sequent traction, a correct reduction of 
the fragments can be anticipated. By 
the use of the fluoroscope with this idea 
in mind, it is astounding with what ease 
a decision can be reached regarding the 
proper plane for the traction. In other 
words, the degree of abduction, adduction 
or flexion required for that individua! 
case becomes perfectly obvious, and the 
increased percentage of good results sub- 
sequently obtained is remarkable. 
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Figures 5-13 indicate some of the 
results that were obtained when the 
proper plane of traction was _ utilized. 

To repeat, then, it was found that the 
greatest number of satisfactory reductions 
in this third group were obtained by the 
employment of some form of skeletal 
traction; whether this was accomplished 
by the use of a Steinman pin, ice-tongs, 
or a Kurschner wire seemed to make 
very little difference in the final outcome. 
If this is true, then a most excellent 
approximation of the fragments can be 
expected and accomplished, providing the 
proper direc’ ‘or the pull in each in- 
dividual case perceived, and by using 
the fluoroscope for this purpose, we 
simplify the treatment as well as improve 
the percentage of favorable end-results. 

The fourth group is made up of indi- 
viduals over sixty years of age. In this 
class it seemed to make very little differ- 
ence whether reduction was accomplished 
by means of skeletal traction or by the 
Russell method of care, both evidently 
giving about equally good functional re- 
sults. We do believe, however, that a 


greater exactness of approximation of the 
fragments was obtained by the use of some 
form of skeletal traction. 
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SUMMARY 


All fractures of the femoral shaft ad- 
mitted to the Denver General Hospital, 
as well as those encountered in private 
practice since 1928, were reviewed and 
arbitrarily divided into four classes ac- 
cording to the age of the patient. From 
this study, the most satisfactory mode of 
care is reported for each group; namely, 
infants were benefited most when the 
Bryant overhead form of traction was 
used; children responded most satisfac- 
torily to the Russell traction method of 
treatment; skeletal traction proved most 
efficient in adults under sixty years of 
age; while both the Russell method and 
skeletal traction gave equally good results 
in the aged. 

The extreme value to be obtained by the 
more common utilization of the fluoro- 
scope, as an indicator of the proper plane 
of traction for each individual case, is not 
generally appreciated; and for this reason, 
it is suggested that with the more frequent 
employment of the fluoroscope for this 
purpose, the results with all forms of 
traction will be improved, and conse- 
quently the number of cases requiring a 
subsequent open reduction will neces- 
sarily be reduced. 
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TENDON TRANSPLANTATION IN OBSTETRICAL PARALYSIS* 


HE scope of this paper is not to 
discuss the problem of obstetrical 
paralysis as a whole, but simply 

to present an added operation for the 
correction of residual shoulder deformity, 
which we believe is new. All phases of 
obstetrical paralysis have been well studied 
by many men interested in the subject, 
and considerable work has been done on 
this subject, as is attested by the vol- 
uminous literature. Although the results 
of conservative treatment are quite satis- 
factory in the great majority of cases, we 
all feel that in a certain number of patients, 
there remains bad deformity in some in 
spite of treatment, as well as in others 
who have been improperly treated or 
completely neglected. In the older children 
with residual deformity, results of opera- 
tive treatment are far from satisfactory. 
It is in this type of case that the procedure 
to be described is applicable. The fact 
that new procedures are constantly being 
devised for the correction of the deformity 
and improvement of function shows that 
no one method has proved satisfactory 
for all patients and for all surgeons. 

The disability resulting from obstetrical 
paralysis of the upper arm type is essen- 
tially due to internal rotation deformity 
of the humerus. This is due to the loss 
of muscle balance between the internal 
and external rotators at the shoulder. 
Because of the weakness of the external 
rotators, the antagonistic internal rotators 
become contracted and shortened, and 
since the internal rotators are also adduc- 
tors of the arm, the result is the typical 
internal rotation, adduction, deformity, 
which is a very poor functional position. 


J. B. L’Eptscopo, m.p. 


BROOKLYN, N. Y. 


In fact, this position is very disabling, the 
patient being unable to perform many 
useful and necessary movements, such as 
are required in eating, combing the hair, 
putting on a collar and tie, dressing, etc. 

A number of operations have been 
performed for the relief of deformity and 
the improvement of function, among which 
may be mentioned the osteotomy of Lange, 
a release of tight, soft parts as performed 
by Sever, arthrodesis of the shoulder as 
reported by Kleinberg and the recently 
described operation of stripping of the 
capsule also by Kleinberg. The most 
satisfactory operation so far devised, we 
think, is that of Sever. We have, therefore, 
been performing that operation, including 
section of the pectoralis major, teres 
major and latissimus dorsi tendons in 
some cases. This operation has been very 
satisfactory in the majority of cases, but 
in some of the patients, the internal 
rotation has returned to some degree. 
The object of these operations has been to 
correct the existing deformity, and what 
improvement in function has occurred 
has been due essentially to the mechanical 
rearrangement of the component parts of 
the shoulder joint. Nothing has been done 
to restore muscle balance. The deformity- 
producing factors have remained operative 
as before the operation. Nothing has been 
done to restore the balance between the 
weak external rotators and the strong 
internal rotators. 

It occurred to us that if we could per- 
manently strengthen the external rotators 
and permanently weaken the _ interna! 
rotators, the deformity would not tend to 
recur, and function would be improved 


* Read with presentation of cases at the Hospital for Ruptured and Crippled at the combined clinical meeting 
of the Philadelphia Orthopedic Club and the Orthopedic Section of the New York Academy of Medicine. 


122 


yer 
‘ 
i 
‘ 


New Serres XXV, No. 1 


not only by the passive correction of the 
faulty mechanics of the shoulder, but by 
the addition of active muscle power with 
transplanted muscle or muscles. With this 
in mind, we thought that if we could re- 
verse the action of one or more of the 
internal rotators we could remove a 
deformity producing factor and replace 
it by a deformity-correcting factor. The 
main contracted muscles are the sub- 
scapularis, teres major, pectoralis major, 
and latissimus dorsi. The subscapularis 
is probably the greatest offender in pro- 
ducing the internal rotation deformity, 
but because of its anatomical location 
and very limited tendon, it does not lend 
itself well to transplantation. The teres 
major is probably the next most important 
contracted muscle. We therefore decided 
to transplant the tendon of this muscle, 
changing it from an internal rotator to an 
external rotator as it has a very good 
tendon, and offers no technical difficulty 
as in the case of the subscapularis. 

The operation is never done alone but 
in conjunction with the Sever procedure. 
The latter operation is always done 
first to correct the deformity. 


TECHNIQUE OF OPERATION 


The arm and shoulder are draped and 
prepared so that the arm may be moved 
during the operation and the shoulder is 
exposed both anteriorly and _ posteriorly. 
Through the usual medial incision, the 
contracted anterior tissues are released 
by the Sever technique. After this is 
finished, and the wound closed, a_ skin 
incision is made, 3 or 4 inches long, 
parallel with the posterior border of the 
deltoid muscle and long head of the 
triceps (see Fig. 1 A). The incision is carried 
through the superficial and deep fascia, 
exposing the deltoid, long head of the 
triceps, and teres major muscles (Fig. 1 B). 
The long head of the triceps is retracted 
outward, exposing the tendon of the 
teres major muscle and the humerus 
(Fig. 2 a). The tendon is freed at its 
insertion and detached. The dissection is 
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carried out almost entirely with blunt 
instruments to avoid injury to important 
structures. Between the upper border of 


Delfoid m 
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Fic. 1. A. Skin incision. p. Skin and fascie incised and 
retracted, exposing underlying muscles, vessels 
and nerves. 


the teres major and humerus are the 
axillary nerve and the posterior humeral 
circumflex artery. At the lower border, 
and in front of the teres major are the 
axillary artery, basilic and brachial veins 
and brachial plexus. These structures 
should be identified and protected against 
injury. This is not difficult, if one keeps 
close to the teres major tendon throughout 
the dissection. After the teres tendon has 
been cut, which is best done by inserting 
a blunt periosteal elevator in front of the 
tendon and cutting against it, the long 
head of the triceps is strongly retracted 
outwardly exposing the posterior, lateral 
aspect of the humerus, and the upper part 
of the origin of the lateral head of the 
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triceps. Then an osteoperiosteal flap is 
lifted from the shaft of the humerus as 
close to the short head of the triceps as 


JULY, 1034 


must rotate outwardly instead of inwardly. 


The plaster-of-paris spica is left on 


for six weeks. Then it is cut open so that 


Fic. 2. a. Humerus and teres major muscle exposed. a. Long head of triceps muscle and deltoid muscle 
retracted. b. Osteoperiosteal flap in humerus, under which is to be transplanted teres major muscle tendon. 
c. Axillary nerve and posterior humeral circumflex artery. d. Teres major muscle. e. Brachial vessels and nerves. 
B. Osteoperiosteal flap with drill holes for suturing teres major muscle tendon. c. Osteoperiosteal flap lifted to 
receive tendon. p. Teres major muscle tendon being sutures under osteoperiosteal flap with chromic 
catgut No. 3. E. Operation finished except for closure of fascia and skin. 


possible (Fig. 2c). The tendon of the 
teres major is buried and sutured under 
this osteoperiosteal flap and the wound 
closed in layers. A plaster-of-paris spica 
is applied with the arm abducted and 
rotated outwardly with the forearm flexed 
and supinated. 

It will be readily seen that the new 
insertion is almost directly opposite to the 
old one and that the tendon wraps itself 
around the humerus from behind lIaterally 
instead of from behind medially, so that 
when the muscle contracts, the humerus 


it can be used as a splint. It is removed 
three times per week for massage and gentle 
passive and active exercises. The splint 
is entirely removed three months after 
the operation, but the exercises and muscle 
reeducation are continued for at least 
six months. 

We have done this operation on 6 
patients since July, 1931; the first patient 
being operated on July 14, 1931 and the 
last on August 10, 1933. They all show a 
very marked improvement in the function 
of the extremities involved and it is 
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interesting to note that the earlier cases 
operated on show the greatest amount 
of improvement, indicating that use of 
the arm gradually strengthens the power 
of the transplanted muscle. When the 
patient rotates the arm outwardly, the 
transplanted teres major muscle can be 
definitely felt to contract under the 
fingers in all patients. 


CONCLUSIONS 


1. Residual deformity in obstetrical 
paralysis is essentially due to contracture 
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of the internal rotators and adductors. 

2. Multiplicity of operations devised 
to correct the resulting deformity proves 
that no one method is satisfactory. 

3. Previous operations have been done 
only to release contractures. 

4. New operation is presented which 
aims to restore muscle balance at the 
shoulder between the internal and ex- 
ternal rotators. 

5. Operation has been performed on 
6 patients with highly gratifying results. 
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er of the interesting phases of the 


practice of medicine lies in dis- 

coveries which substantiate and 
verify the folklore and superstitious beliefs 
of past generations. Research is con- 
stantly uncovering a physiological, chem- 
ical or anatomical basis for what was once 
considered a supernatural phenomenon 
or accepted as a fact because substantiated 
by years or centuries of common belief. 
Whatever the basis or origin may have 
been, observation and experience were the 
two empiric educational standards which 
formulated them and the accuracy and 
verity of the beliefs depended entirely 
upon the relative personal reliability of 
the observer. However, time, imagination 
and superstition added credence to an 
erstwhile suspicion until finally it became 
an accepted truth to be handed down from 
generation to generation by old men’s 
or old women’s tales and so to become a 
part of the literature and credo of the 
community and nation. 

Such has been the case regarding men- 
struation in the female. Biblical and 
medical records are replete with mysterious 
tales and observations regarding the va- 
garies and injurious effects of this normal 
physiological function of the female, not 
only as concerns the woman herself but 
also as affecting other individuals and 
objects. Outstanding have been the beliefs 
as to the injurious effects which the 
menstruating woman may exert upon the 
growth of flowers and plants, the baking 
of bread and, among some wild tribes, 
upon other members of the community. 
Many curious complications occurring in 


INFLAMMATORY JOINT CONDITIONS AS AFFECTED BY 
MENSTRUATION* 


J. T. RucGu, M.p. 


PHILADELPHIA 


the individual herself have been reported 
in medical literature in the past two cen- 
turies and they have been accepted as ob- 
served facts without any proved etiology. 

The most common of these complica- 
tions has been hemorrhage in various 
parts of the body, anywhere between the 
eyes and ears and the toes. Vicarious 
menstruation is an accepted though un- 
explained occurrence. It may manifest 
itself in many different ways but seems to 
occur more frequently as hemorrhage into 
a part of the body affected by disease or 
in which structural change has occurred 
by reason of injury of some character. 
The most common of these is the hemor- 
rhage in tuberculous women but it may 
also occur into the stomach, bowels, or 
other viscera. 

Hemorrhage into the knee joint has 
been mentioned once in literature! but 
in this case, there were also effusions into 
other cavities of the body though the 
knee was the only one which contained 
blood. The writer has had 3 cases of 
exaggeration of joint conditions during 
menstruation, two involving the knee 
and one the wrist and the rarity of the 
occurrence in these parts prompts this 
report and a search for a possible explana- 
tion of the phenomenon. 


Case 1. Mrs. E. R. was first seen in June, 
1916 when thirty-three years of age. She 
complained of trouble in her left knee, of seven 
or eight years’ standing. There was some 
swelling present with stiffness and pain and 
these were always more pronounced before 
and during menstruation. On each side of the 


' Ephemerides, Acad. Nat. Curios., 1712. 


* Read at the combined meeting of the Orthopedic Section of the New York Academy of Medicine and the Phila- 
delphia Orthopedic Club held in New York. 
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patella and patellar tendon could be felt some 
thickened bodies which slipped beneath the 
‘ingers. There was considerable distention and 
fluctuation in the upper cul-de-sac and ballot- 
ment of the patella. Motion was not so free 
as in the other knee and when the leg was held 
in one position for a while, a change of position 
always caused pain. X-rays made at this time 
showed no changes in the bony parts but some 
cloudiness in the entire joint. 

A diagnosis of chronic villous arthritis was 
made and operation advised but refused. 
Local treatment was then instituted and the 
patient consulted another orthopedic surgeon 
who treated her until June, 1919, when she 
again came under my care. 

Operation was again advised and accepted 
and on June 7, the joint was opened. When the 
thickened synovial sac was reached, it pre- 
sented a brownish coffee or chocolate color and 
had the typical appearance of the hemophiliac 
joint. When this was opened, there escaped 
about 300 c.c. of bloody fluid, but free from 
clots. The entire joint surface had the same 
brownish color and the articular edges were 
extensively fringed with hypertrophic villi. 
The fat pads were enlarged and discolored and 
had the patient been a male, the situation 
would have been a most disconcerting one. The 
villi were thoroughly removed as well as the 
fat pads and numerous thickened masses on 
the outer synovial walls. Bleeding was easily 
controlled and the joint was closed. No fixation 
of the part was used and the patient left the 
hospital in twelve days in quite good condition. 

Inquiry directly after the operation showed 
that she had ceased menstruating the day 
before the operation and as she had always had 
an exacerbation of the condition at that time, 
it was considered a case of vicarious menstrua- 
tion into a joint affected by villous arthritis. 

Some of the tissue was sent to the laboratory 
and the following report was returned: “The 
tissues are of a yellowish color which extends 
throughout the section. The tissue shows a 
rather large amount of fibrous tissue, between 
the fibrils of which are many cells. The fibrous 
tissue is old, rather dense and stains well. The 
tissue is very cellular, the cells being mostly 
mononuclear, either round or spindle-shaped. 
Many spaces appear throughout the tissue; 
some are empty, others are filled with cells 
which are giant cells. The latter contain from 
‘wo to six nuclei and are centrally placed. It is 
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our opinion that this tissue is inflammatory 
but by some observers might be regarded as a 
sarcoma, probably of the giant cell variety. 


There is no suggestion of tuberculosis; neither . 


in the tissue or in the joint fluid could any 
tubercle bacilli be found. Diagnosis: Chronic 
inflammatory tissue.” 

It was a little surprising that the laboratory 
examination did not reveal any hemorrhagic 
infiltration in the removed tissue as such a 
“hemorrhage is frequently associated with the 
presence of pigment in the matrix of the carti- 
lage and fibrous tissue as well as in the capsule 
of the normal cartilage cell.””! 

When the patient was questioned as to the 
exacerbations during her pregnancies, she 
stated that there were none but that the joint 
remained in about the same condition as 
obtained between the menstrual periods. She 
made a good recovery and resumed her work 
as a housewife, with very little trouble from her 
knee and no disturbance during her menstrua- 
tions for about two years. At this time, she was 
doing housecleaning and was on her knees and 
climbing stepladders and doing very hard work 
when, at her period, the swelling recurred. | 
saw her again in June, 1930 and found the joint 
tissues much thickened, motion restricted and 
considerable soreness present. Because of the 
profound changes in the synovial membrane 
and the progressive disability in the joint, 
complete synovectomy was advised but has 
not yet been accepted. 

A recent communication from her shows the 
knee condition to be practically unchanged 
from what it was three years ago. She gets 
about with moderate comfort but at each 
menstrual period there is increase in the 
swelling and discomfort but subsidence of 
much of the swelling after cessation of the 
menstrual flow. 

Case 11. Miss M. W., aged twenty-one 
years, a college girl, referred by Dr. Francis J. 
Dever of Bethlehem, Pa., for knee trouble and 
first seen in August, 1930. She complained of 
tenderness and slight swelling of the right knee 
for seven years and that it was growing worse. 
The patient stated that the trouble first 
developed after a fall seven years ago when the 
knee was “‘knocked out of place,”’ and she was 
confined to bed for three months following this 
injury. There was restriction of motion and 
discomfort which developed into pain following 

' Coplin. Text Book of Pathology. 
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sports and unusual use. Her general health was 
excellent and there was no history of any con- 
tributory infective process. The synovial sac 
was thickened, the infrapatellar fat- -pads were 
hypertrophied and there was some increase in 
the joint fluid but not to the point of distension. 
A diagnosis of chronic synovitis with slight 
infiltration of the synovial sac and hypertrophy 
of the infrapatellar fat-pads was made and 
local measures, such as heat, contrast baths, 
gentle massage and wearing a compression 
bandage were used for several months but 
without relief. About October 1, a celluloid 
legging was applied and worn constantly until 
June, 1931, with great comfort and relief from 
pain, but no appreciable change in the joint 
appearance. 

At this time arthrotomy was advised and on 
June 15, she entered the Methodist Hospital 
for operation. The joint was opened by a 
lateral incision and when the synovial sac was 
reached, it was found to be somewhat yellowish 
in color and much thickened. When opened, 
there escaped about 35 c.c. of fluid, more yellow 
than normal but containing no lymph flakes or 
other abnormal substance. When the joint was 
exposed widely, the synovial surface was found 
covered by a dirty grayish membrane which 
looked much like that seen in diphtheritic 
throats. This was easily removed with gauze 
on the finger and beneath it, the synovial 
membrane was of normal color though thick- 
ened. The possibility of another case with 
menstrual complication at once occurred to us 
but the operation was completed by removing 
synovial fringes and the hypertrophied fat- 
pads. The rest of the joint being of good 
appearance, the incision was closed. As soon 
as the patient recovered from the anesthetic, 
she was questioned as to any changes in or 
effects upon the joint during menstruation and 
she promptly said “Yes, it is always much 
more sore and swollen at that time.” Her last 
period ceased about twelve days prior to the 
operation so that the exudate or deposit was 
evidently due to hemorrhage at that time. 

Unfortunately none of this membrane was 
sent to the laboratory so that its composition 
is unknown, though macroscopically it was a 
fibrous exudate or deposit. Her recovery was 
uneventful and at her next period, there was no 
evidence of joint swelling or local reaction. 
She was again seen five months later and there 
was perfect comfort in the joint with no evi- 
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dence of any disturbance at the monthly 
periods. 

On October 29, 1933, a letter was received 
stating that a few days previously, just at the 
close of her period, her knee began suddenly to 
swell and increased to nearly twice its normal 
size and remained so in spite of local treat- 
ments. Also she had just returned from the 
Chicago Fair where she had done a great deal 
of walking. This would indicate that the 
primary inflammatory condition has left her 
with a vulnerable knee and that she will 
probably be permanently in danger of these 
periodic outbreaks. A rather extensive syno- 
vectomy will be advised it the trouble continues 
as it is believed that complete relief cannot be 
secured without such an operation. 

Case. Miss J. de G., aged eighteen years, 
a healthy school girl, referred by Dr. John 
Mulrenan, on account of swelling and discom- 
fort in her right wrist. This first began when 
she was about fourteen years of age and has not 
involved any other joints. There was no history 
of injury or other etiologic factor beyond 
numerous attacks of sore throat. She had 
matured at eleven years of age and her men- 
strual history was perfectly normal. The 
reaction in the wrist was quite slight for about 
one year and then became of sufficient severity 
to send her to her physician who diagnosed 
synovitis of probable toxic origin and advised 
removal of the diseased tonsils. This, however, 
was not done and the discomfort and swelling 
continued. The doctor then noted that the 
symptoms were always aggravated during 
menstruation. I saw her with him and con- 
curred in his diagnosis of toxic synovitis which 
was increased at or by the monthly periods. 
Ordinary care and general hygienic treatment 
were used and after a year, the condition sub- 
sided and has now been quiescent for a year. 

This patient was recently examined and 
there was no evidence of any pathologic or 
functional changes present in the wrist, either 
clinically or by x-rays. A differential blood- 
count showed a mild leucocytosis which is 
strongly indicative of the constitutional toxe- 
mia, having its origin in her tonsils which have 
not yet been removed. It will be of great 
interest to watch her further progress and note 
the possible persistence of the menstrual up- 
heaval upon the involved joint. Naturally, 
the wrist is not exposed to the same degree of 
trauma as is the knee and this is proba- 
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oly a large factor in the subsidence of the 
symptoms. 


During the menstrual cycle, there is 
marked constitutional activity involving 
many organs so that the function must be 
looked upon as constitutional rather than 
merely pelvic. There is commonly a slight 
rise In blood-pressure followed by a cor- 
responding lowering shortly before the 
flow. The temperature is practically un- 
changed except in the presence of tubercu- 
losis. The nervous system becomes more 
sensitive as shown in the mental excita- 
bility and general nerve irritability and 
their lessening after the flow has become 
established. Different individuals react 
differently and the particular systems or 
structures involved and the severity of the 
manifestations appear to depend greatly 
upon the inherent strength or weakness 
of these parts. Physiologists are now 
endeavoring to determine the factors 
concerned with the establishment and 
continuance of menstruation, believing 
that if these are discovered, it will be 
possible to explain and to more satis- 
factorily deal with the complications. 

There are practically three theories 
concerning this phenomenon and _ these 
may be either separately or collectively 
concerned with the function. The first one 
is that menstruation is a cycle or habit 
peculiar to the female and which is 
coincident with or constitutes puberty and 
continues, unless interrupted by preg- 
nancy or disease, until forty-five or fifty 
years of age and then ceases; that it is 
nature’s provision for the continuation 
of the species as without it, libido is absent, 
especially in the lower animals, and 
there would be no union and procreation. 
This is merely a statement of fact and does 
not offer an explanation of the phenome- 
non. The second theory premises that 
the ductless glands, chiefly the pituitary, 
the thyroid and the adrenals, are the 
actuating factors in the upheaval and that 
the pituitary is the dominating factor in 
the function, or as expressed by a recent 
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writer, “the pituitary is the leader of the 
orchestra.” 

The third theory is that the ovary or 
its corpus luteum is or provides the 
actuating force of the function and that 
while this structure is undoubtedly altered 
and influenced by the ductless gland 
secretions, yet it supplies the vital sub- 
stance or stimulus which, through the 
somatic and sympathetic nerve systems, 
produces the constitutional disturbances 
characteristic of this function. 

The researches of Macht, of Johns 
Hopkins, will, if substantiated, throw 
light upon many of these curious observa- 
tions. He ascribed many of these phe- 
nomena to a substance he called menotoxin 
and which he found present in practically 
every secretion and excretion of the body. 
The blood, red blood-cells, urine, sweat, 
tears, saliva and even the breath contained 
this active principle which markedly re- 
tarded plant growth and life. Its inhibitive 
or retarding effects upon certain types 
of plant life (Lupinus albus) presented 
a quite .constant percentage and if his 
deductions prove correct, a credible ex- 
planation will have been provided for 
former suspicions and legends regarding 
this function. One of his most striking 
experiments was made with yeast. Two 
pieces of equal size were given to women, 
one menstruating and the other normal. 
The yeast was kneaded by each with 
sugar and water in the palm of the hand 
for about five minutes and the masses 
were then placed in two fermentation tubes 
and these placed in an incubator. In due 
time, there was a large amount of gas 
formed in the tube containing the yeast 
kneaded by the normal woman while the 
other one showed scarcely any fermenta- 
tive reaction. This observation was in 
entire accord with the experiments upon 
plant growth, flowers, etc. and would 
afford an explanation of the failures noted 
in the baking of bread. Patzschke and 
Labhardt and Hiissy have also found 
this substance to possess a marked stimu- 
lative action upon the heart and vaso- 
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constrictor tissues but the element of 
ductless gland secretions, which are recog- 
nized as being elaborated in very greatly 
increased amounts at this period, may 
also have been the factor in the cardiac 
and vasoconstrictor effects noted by these 
investigators. Many surgeons have re- 
ported hemorrhage from scars, ulcers, 
wounds and sinuses during this period and 
the writer had one case in which a sinus 
near a quiescent tuberculous hip became 
active and discharged bloody pus regularly 
during the menstrual periods for nearly a 
year. Hunner' states: “It is well recog- 
nized by abdominal surgeons that symp- 
toms of any organic abdominal lesion are 
likely to be exaggerated from the increased 
congestion at this period. Chronic ap- 
pendicitis is a classic example of this 
1 Curtis’ System, p. 725. 
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influence as is also bleeding from the 
stomach or lower bowel.” 

May it not be possible that this meno- 
toxin described by Macht may be in part 
responsible for these aberrant manifesta- 
tions and that, through its cardiac and 
vascular stimulation, it may influence 
tissues which are already devitalized or 
of much lower vitality because of infection, 
inflammation or injury? So little is known 
of the actual character of these biochemical! 
products that the scientific mind has 
unlimited and unrestricted scope in its 
search for the unexplained though in- 
teresting phenomena of human life and 
its functions. These laboratory observa- 
tions certainly open a field for investiga- 
tion which may prove to be of greater 
importance and value to the orthopedic 
surgeon than has hitherto been suspected. 
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ITHIN the year there has been 

introduced an anesthetic for intra- 

venous administration, that in 
many particulars is dissimilar and superior 
to other anesthetic agents, and at the 
same time appears to have a wide margin 
of safety. We refer to evipal. It is the 
sodium salt of N-methyl cyclohexenyl- 
methyl-malonyl-urea. It is readily soluble 
in water. 

Animal experimentation, according to 
authentic reports, indicates that four to 
five times the narcotizing dose is the 
lethal dose in dogs, and 3.3 times the 
anesthetic dose is the lethal dose for 
the cat. There is, therefore, a safe zone 
for administration in these animals. 

The striking feature about evipal is 
the rapidity with which anesthesia is 
induced and likewise its rapid elimination, 
so that the entire phase from initial 
induction to complete recovery may not 
consume over thirty minutes. If this is 
attended with only a negligible risk, it is 
apparent that the field for such an anes- 
thetic is certainly very extensive. 

It is believed that the drug is decom- 
posed by oxidation in the liver. It was 
found that in the rabbit, half of a minimal 
narcotic dose was detoxified in thirteen 
minutes. In the human, studies of the 
blood chemistry indicate that the de- 
composition is not accompanied by any 
marked changes in the chemistry of the 
blood and no great variation in the pulse, 
blood pressure, and respiration. 

The administration is simple. One gram 
of evipal is dissolved in 10 c.c. of distilled 
water (both supplied in ampules) and 
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drawn into a syringe. The weight of the 
patient is the chief guide in the dosage, 
6 c.c. of the solution being used for 
100 pounds of body weight, and not 
exceeding 10 c.c. at any one anesthetic 
period. For persons less than 100 pounds 
in weight, the dose must be reduced 
accordingly. Allowance should be made 
for debilitated, anemic, or other patients 
whose general physical condition seems 
much below the average, and the dose 
should be relatively less. No special 
measurement is available for such dosage, 
but the thumb rule of clinical medicine 
should be sufficient. 

The injection is made in the right or 
left median basilic or any other suitable 
vein, consuming only a minute or less for 
the introduction of at least half of the 
proposed dose. At the end of this time 
(one minute) the patient is usually asleep, 
and the balance of the dose is injected 
without withdrawing the needle until 
the entire amount required is put into the 
circulation. 

The sleep is often preceded by an 
audible yawn, then the jaw relaxes and 
deep sleep with complete relaxation fol- 
lows, in two to three minutes from the 
moment the administration is begun. 
The color of the skin remains unchanged, 
the pulse may be temporarily accelerated, 
and in most instances there is a moderate 
fall in blood pressure, which usually is 
re-established at the normal level before 
the expiration of the anesthesia. Depending 
upon the dosage, the complete anesthesia 
lasts from ten to twenty minutes. We have 
been conservative and cautious in the 
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use of evipal, but we entertain the thought 
that this period of anesthesia may be 
safely prolonged by the almost continuous 
administration of small doses of the drug. 

Recovery from the anesthesia is prompt, 
except in the feeble or weak. The average 
patient will show signs of returning con- 
sciousness in twenty minutes, and many 
react completely without nausea or dis- 
comfort in thirty minutes. Recovery is 
not accompanied by excitation. Many 
patients do not remain in bed and are 
ready for their next meal. Two patients 
in our office left without assistance an 
hour and a half after minor operations 
under evipal. 

No contraindication is known to the 
administration of evipal that does not 
apply to any narcotic or anesthetic. As 
detoxication of evipal is probably ac- 
complished by the liver, it would seem 
logical to withhold it in cases of marked 
impairment of liver function, but no cases 
have been reported in which demonstrable 
liver damage has followed the use of 
evipal. 

Our experience has been brief but quite 
convincing, and the following are some 
of the facts and impressions we have 
gathered concerning the use of evipal in 
50 cases: 

In this consecutive series of 50 cases 
studied so far, no selection has been made 
and those patients needing a minor surgical 
procedure have been given evipal regard- 
less of their general physical condition. 
The ages have ranged from eight to 
sixty-eight. Ten of the 50 have been well 
over fifty years and all of these were 
prematurely senile, as one would expect to 
find on the ward service of a municipal 
hospital. The dose of evipal was regulated 
by giving 1 c.c. of the 10 per cent solution 
for each 162g pounds of body weight, the 
first half of the calculated dose being 
given at the rate of 1 c.c. per 15 seconds. 

We were conservative in the use of the 
anesthetic and where a small dose put 
the patient to sleep and a very short 
procedure was contemplated, such as 
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incising a boil or an abscess, a little addi- 
tional amount of the drug was added and 
only until the last few cases have we ex- 
tended the duration of anesthesia to its 
physiological limits. 

At no time in any case have we felt the 
slightest uneasiness. The patients slept 
calmly and evenly, with no color changes 
in the skin or untoward developments. 
The recovery from the anesthesia was 
invariably quiet and with a feeling of well 
being, as expressed in the remarks of the 
various patients. 

The blood pressure usually falls a 
variable degree. The average fall in our 
cases has been 22 mm. Hg. In a small 
percentage the patients have shown a 
rise in blood pressure, the average being 
plus 24 mm. Hg. In those cases showing 
a rise in blood pressure, the relaxation 
had not been complete. The surgical 
procedure was not materially affected 
in any way, but there was present enough 
stimulation to create a mild rigidity, and 
with this, the blood pressure rose. Why 
should this condition arise, might be asked, 
and it is our opinion that several factors 
play a part, particularly too slow adminis- 
tration of the drug, allowing the detoxifica- 
tion of the anesthetic nearly as rapidly as 
it is administered. In a case where two 
minutes were used to inject the anesthetic 
(4 c.c.), the patient never became com- 
pletely unconscious. If the operative pro- 
cedure is begun before the patient is well 
relaxed, the stimulation creates a state 
of incomplete relaxation. 

The pulse rate generally increases and 
the average rise was 26 per minute. In 
3 cases, however, the pulse rate decreased 
for an average of 17 beats per minute. 
In these cases there was present an 
extreme degree of excitability before the 
operation or the administration of the 
anesthetic. In all three exceptions the 
blood pressure dropped an average of 
18 mm. Hg. 

A predominance of colored patients exists 
in this series and we found them usually 
quite apprehensive before operation, and 
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in 3 instances an excited postoperative 
recovery was present. Since the preopera- 
tive use of morphine-atropine, this ex- 
citation has not occurred. 

The blood chemistry in our 20 cases, 
including studies of the sugar, urea nitro- 
gen and carbon-dioxide combining power, 
made preoperatively and postoperatively, 
have failed to show any demonstrable 
changes. 

Among the types of cases in which evipal 
has been used are: 

Fracture manipulations 

Ischio rectal abscesses 

Fissures and anal fistulae 

Various abscesses 

Appendectomies 

Hemorrhoidectomies 

Sepuestrectomies 

Burn debridements 

Skin grafts 

Urethral dilatations 

Removal of bullets 

Incision and drainage of cellulitis cases 

The conditions with which these opera- 
tive procedures have been associated are: 

Diabetes 

Pulmonary tuberculosis with bilateral 
cavitation 

Arteriosclerosis 

Acute and chronic alcoholism 

Psychosis 

Toxemia 

Syphilis 

Secondary anemia. 

Three appendectomies have been per- 
formed and in each of these the dosage 
was strictly adhered to. Relaxation was 
. perfect but It was necessary to use gas 
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anesthesia to close the fascia and skin. 
One cesarian section, with a living child, 
was done under evipal alone. 

There has been no postoperative nausea, 
vomiting, or headache in any case. None 
of the ill effects usually ascribed to a 
general anesthetic occurred. In one in- 
stance, within forty-five minutes after 
an extensive abscess of the thigh was 
drained, the patient was found playing 
cards with his ward mates. 

The average weight was 135.3 pounds 
and the average amount of evipal given 
was 6.9 c.c. The safety margin which is 
comparable to any inhalation anesthetic 
and the absence of untoward symptoms 
during or after operation warrants a 
consideration of this anesthetic for minor 
procedures. 


SUMMARY 


Evipal affords an easy, rapid and safe 
method of inducing deep, general anes- 
thesia for a brief period. It is adapted for 
minor operations upon any part of the 
body and is not followed by prolonged 
sleep, nausea or vomiting. As a preliminary 
to a general inhalation anesthesia, it has 
a field as yet not fully established. 

The safety of any anesthetic must be 
the measure by which its usefulness is 
judged. Our experience is too meager to 
allow us to advance any decisive state- 
ments. The report of the Anesthetic 
Committee, Medical Research Council, 
London, England, is most reassuring. 
This committee found 25,000 cases of 
evipal anesthesia reported with but one 
death attributed to the anesthetic itself. 
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N spite of biologic and esthetic prefer- 
ences for the intravenous use of blood 
in the treatment of surgical shock, 

there is a real need for a safe, ready, and 

inexpensive agent to be used in its stead. 

There can be no substitute for blood 
as a remedy where blood corpuscles are 
needed. In the practical application of 
what is at present understood about 
surgical shock, the use of blood is not 
necessary even after severe bleeding. 

The preparation for blood transfusion 
is time consuming, the process is inelastic 
and it demands leisure, which is never a 
component of an emergency. Besides all 
other obvious drawbacks, blood still re- 
mains a very expensive remedy. 

The third-party-donor adds extrinsic 
difficulties to the process of blood trans- 
fusion that are not to be surmounted. 
Relatives and friends offer transparent 
excuses to indicate that they will not be 
prospective donors. In the absence of a 
regional registry, hospitals independently 

maintain lists of prospective donors. These 

donors cannot be properly controlled or 
relied upon, for they revert only to their 
profession when financially destitute or 
in need of a windfall. During the most 
slender economic affluence they consider 
themselves no longer in the _ business. 
Professional donors add further embarass- 
ment by demanding immediate cash pay- 
ment. Sportsmanship calls for too many 
considerations for the strictly charitarian 
donor and does not contribute to the de- 
sired smooth sequence of events. Too often 
the blood must be transferred not accord- 
ing to the distress of the patient, but at 
the convenience of the donor. 
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APPLIED FACT AND THEORY 


The mechanism of shock remains un- 
known. Of the numerous theories explain- 
ing shock, the one involving the loss of 
fluid serves our purpose best in clinically 
managing 

Low blood pressure is a constant ac- 
companiment of the well-known picture 
of shock. In immediate or primary shock 
the low blood pressure is attributed to a 
dilated capillary bed and vasoconstrictor 
drugs may be expected to hasten recovery. 
In delayed or secondary shock, the low 
blood pressure is attributed to a reduced 
total circulatory volume. Here replacement 
of fluid volume may be expected to produce 
recovery. 

Normal saline and glucose solutions do 
raise blood pressure and restore circulatory 
volume, but only for relatively short 
periods of time. The water escapes from 
the blood vessels and should the mech- 
anism of shock still be in operation, the 
whole dismal picture reappears. A second 
intravenous injection often does not re- 
produce the initial beneficial effect. In- 
jecting solutions of greater concentration 
causes the water to disappear more rapidly 
from the blood vessels. If in order to 
maintain blood pressure and volume con- 
stant venoclysis is instituted, actual harm 
may be done through the loss of plasma 
protein that occurs. 

The importance and behavior of colloids 
in body processes are generally unappre- 
ciated. Maintenance of circulatory volume 
depends also on the colloidal content of 
the blood plasma. The solutions mentioned 
are crystalloidal solutions. In escaping 
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from the blood vessels they wash out much 
of the plasma protein with them. Per- 
sistent low blood pressure in itself also 
allows the escape of plasma from the 
vessels. 

Blood transfusion in the treatment of 
shock is a direct attempt to replace a 
homologous fluid, plasma protein, to com- 
pensate for part of that which has been 
lost to the tissue spaces or spilled. Blood 
cells and the hemoglobin play a secondary 
role. 

Injured capillaries continue to allow the 
plasma to escape regardless of the char- 
acter of the fluid introduced into the 
circulation. Blood transfusion for shock 
would be still less used if a commercial 
way for economically making and preserv- 
ing plasma were found. Since Judine’ has 
used the blood of cadavers several times in 
successful transfusions, they may become 
a popular source of supply. 

A colloidal solution should be more 
desirable for raising and maintaining blood 
pressure because the water is fixed as in the 
blood plasma and not free as in crystal- 
loidal solutions. As long as the colloidal 
state remains unbroken by body processes, 
the water stays within the circulatory tree. 
Since dissolution of the colloidal state is 
slow, the effect of the injection outlasts 
the mechanism causing the shock and 
second injections usually are not necessary. 

Of the colloids that can be introduced 
into the circulation, 6 per cent gum acacia 
solution has survived. Acacia is the dried 
gummy exudate of the stems and branches 
of Acacia Senegal or of some of the other 
species of Acacia. It is an inert poly- 
saccharid of high molecular weight having 
an acid nucleus. It is related to the 
dextrins, glycogen, starch and cellulose. 
Like the latter it is amorphous, odorless, 
translucent, and on hydrolysis yields one 
or more sugars, generally pentoses and 
hexoses. The viscosity of a 6 per cent 
solution is in the same relationship as 
‘he protein colloids of the blood serum 
and plasma.'? The solution is somewhat 
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ADMINISTRATION 


Formerly one of us (R.W.G.°) super- 
vised a hospital manufactory and encour- 
aged the local use of the solution. Now 
for some time a pharmaceutical company 
has made the product available to the 
most isolated and occasional user through 
its dependable acacia and salt concentrate. 
One ampule diluted up to 500 c.c. with 
distilled water makes a solution fit for the 
purpose. 

All of the usual precautions for adminis- 
tering intravenous injections must be 
observed. As long as the solution is clear, a 
variation in the color is of no significance. 
Normal saline solution has been occasion- 
ally used as the diluent with no unfavor- 
able reaction. 

Because the cost of 500 c.c. of 6 per cent 
gum acacia solution to the patient is 
between two and three dollars, the solution 
is available to even charity patients, since 
the net cost to institutions is still less. 

There are no contraindications for the 
use of the fluid where blood transfusion 
would be considered the treatment for 
shock. The volume to be given depends on 
clinical improvement or on the direct 
effect on the blood pressure readings. An 
average dose is 500 c.c. 


REACTION 


The property of being generally inert 
should render acacia innocuous. The ana- 
phylactoid reactions which formerly were 
numerous are considered to have been the 
result of impurities in the gum. Reactions 
in the form of chilliness usually result 
from injecting the solution too cool. 

Spielman and Baldwin® report a case of 
bronchial asthma in a man fifty-three years 
old who worked in acacia dust at a candy 
factory. Skin tests of purified acacia 
produced marked reactions and the patient 
improved when away from the work. 
Thirty known allergic patients were skin 
tested without reaction. In an analysis of 
acacia 0.5 per cent total N was obtained. 
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Berghausen! reports the case of a woman 
thirty-seven years old with cavernous 
pulmonary tuberculosis to whom acacia 
solution was administered in her home for 
shock following hemorrhage. No general 
reaction other than marked improvement 
followed the 500 c.c. of gum acacia solu- 
tion. Ten days later, a scattered itching 
maculopapular eruption appeared on the 
chest and abdomen, lasted a week, and 
disappeared by desquamation leaving red- 
dish marks that gradually faded. 

Maytum and Magath' report the case of 
a woman twenty-seven years old, who on 
receiving a second intravenous injection of 
acacia solution seven months after the 
first, exhibited mild anaphylactic symp- 
toms exemplified by slight nasal obstruc- 
tion, lacrimation, difficulty in breathing, 
cough, and loss of voice. Five minims of 
adrenalin readily caused the symptoms to 
disappear. Skin tests one month later 
were negative. Experiments showed that 
rabbits did not and guinea pigs did 
become sensitive to acacia solution. In 
their experience, this instance represents 
the only semblance of anaphylactic reac- 
tion in over 3000 acacia injections. 

There is little danger of anaphylactic 
reaction from an initial injection. However 
remote the possibility, it should be kept 
in mind that subsequent injections of 
acacia solution may produce mild anaphy- 
lactic reactions. 

When it is advisable to follow the gum 
acacia solution immediately with citrated 
blood, the apparatus should be completely 
emptied of the gum solution and be well 
rinsed with saline solution. Mixed citrated 
blood and acacia solution congeal outside 
the body. There is little danger that a 
patient would receive such a mixture 
because it does not flow. Such a phenome- 
non of course is not duplicated in the 
circulation. 

In attempting a leucocyte count after 
an injection of acacia, the fluid in the 
diluting pipette remains cloudy. The count- 
ing field is full of unlaked red blood 


corpuscles. By substituting tenth normal 
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(N/10) hydrochloric acid for the 1 per cent 
acetic acid, a count can be completed with 
ease.’ By this test it takes about six days 
for the acacia to quit the blood stream. 

Since the water of the acacia solution is 
bound, water in a free state should be 
supplied the extravascular tissues by all 
the customary means. Acacia solution has 
the ability to attract some of the extra- 
vascular fluids to the blood stream." It 
may be this faculty that in part accounts 
for intravenous acacia injections removing 
the edema of nephrosis.® 


ANALYSIS OF CASES 


To see whether our favorable impression 
of gum acacia solution was justified, an 
analysis was undertaken of 111 unselected 
case histories of patients receiving intra- 
venous injections of 6 per cent gum acacia 
solution on the surgical services of three 
general private hospitals. 

All of the patients were white; there were 
37 males and 74 females. Eighty-two per 
cent of the patients were in the third to the 
sixth decades of life, although the first nine 
decades were represented. The clinical 
picture of shock was present in 100 per cent 
of the cases. In 61 per cent shock was 
accompanied by bleeding. 

For convenience, the cases were divided 
into groups having the following distribu- 
tion: surgical 53.1 per cent, obstetrical 
26.1 per cent, accidental 14.4 per cent, and 
non-surgical 6.3 per cent. 

In the surgical group, the operative 
interference was directed to conditions, 
organs and tissues in the following order of 
frequency: female pelvic organs, stomach 
and duodenum, breast, prostate, rectum 
and anus, bones, gall bladder and ducts, 
bowel obstruction, spleen, appendix, kidney 
and bladder, peritoneum, brain, fecal 
fistula, and cancer of the lip. 

The causes of shock in the order of 
incidence in the patients of the obstetrical 
group were post partum hemorrhage, 
abortion, ruptured ectopic pregnancy, pla- 
centa previa, and cesarian section. 
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There were 4 ruptured ectopic preg- 
nancies. One death from __ peritonitis 
occurred on the fifth postoperative day. 
The blood pressure in the patient who died 
was 115/70 mm. Hg before the injection of 
zum acacia, the highest reading in the 
series. It rose after gum acacia to 
132/70 mm. Hg. In addition she received 
intravenously two blood transfusions and 
saline solution. Since gum acacia was the 
first agent administered, it kept her alive 
to get the blood transfusions and _ peri- 
tonitis. Her death actually was not due to 
the shock from bleeding. Two women were 
twenty-nine and one was thirty years old. 
Their blood pressures varied from 60/0 mm. 
Hg to 70/0 mm. Hg. Two received 500 c.c. 
of gum acacia and one 200 c.c. of gum 
acacia solution before operation. The 
blood pressures rose to 90/40 mm. Hg and 
98/58 mm. Hg. They stood their operations 
well. Two received 500 and 700 c.c. 
respectively of gum acacia after operation 
and the third one got 500 c.c. of blood. No 
blood transfusions were given two of the 
survivors whose blood pictures rapidly 
returned to normal. 

The accidental group in the order of 
incidence contained the following variety 
of wounds: multiple fractures, gunshot 
wounds, amputations, deep contusions and 
lacerations. 

The non-surgical group represented 7 
patients who were moribund on 
and on whom surgical measures were not 
instituted. A typical example of this 
division was a man with a ruptured gastric 
ulcer for which operation had been advised 
but refused. 

All of the patients had doses of gum aca- 
cia solution ranging from 100 to 1200 c.c. 
The majority received one injection of 
500 c.c. One woman twenty-nine years old 
received 1700 c.c. within seven hours for 
shock after an incomplete abortion. There 
was no subsequent blood transfusion and 
she made an undelayed recovery. 

Of the 111 patients 77 survived, a 
mortality rate of 30.6 per cent representing 
15 males and 19 females. The entire non- 


Good et al.—Acacia Solution American Journal of Surgery 137 


surgical group died and without it the 
mortality rate was 25.9 per cent. There was 
no death in the first decade of life. Begin- 
ning with the third decade there was a 
gradually mounting rate until in the 
seventh decade 50 per cent was attained. 
There were no survivals in the eighth or 
ninth decades. 

The obstetrical group represented 39 per 
cent of the female patients and con- 
tributed 26 per cent of the deaths i 
females. The causes of death were te 
tonitis following ruptured ectopic preg- 
nancy, postpartum circulatory collapse, 
once following podalic version for placenta 
previa and once for podalic version of a 
hydrocephalic fetus on which a craniotomy 
was done. There was one death due to 
postpartum toxemia and another after the 
delivery of a fetus in the right occiput 
posterior position. 

Other contributing causes of death in the 
remaining groups included peritonitis, 
cancer of the rectum, cancer of the 
uterus, cancer of the bladder, ruptured 
bladder, Banti’s disease, intestinal obstruc- 
tion, postoperative thyroid crisis, gunshot 
wound of the temple, fracture of the skull, 
subphrenic abscess, and common bile duct 
obstruction. Appendicitis was represented 
only once as the cause of death. In none 
of the patients was death attributable in 
any way to the fact that gum acacia solu- 
tion had been administered. 

Thirty patients received besides the gum 
acacia solution, either before or after 
operation, blood transfusions ranging in 
dose from 250 to 750 c.c. Thirteen received 
other intravenous fluids besides the gum 
solution and the blood. Nine of the 30 
patients died; 5 of them were women in the 
third and fourth decades of life. Four of 
these deaths were in the obstetrical group 
following hemorrhage from delivery, abor- 
tion, placenta previa, and peritonitis after 
a ruptured ectopic pregnancy. Other con- 
tributing causes of death were ruptured 
bladder, common bile duct obstruction, 
cancer of the uterus, Addison’s disease, and 
an unexplained circulatory collapse in a 
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woman twenty-three years of age. None 
of the deaths could be attributed to either 
the gum acacia solution or the blood 
transfusions. 

Forty patients received in addition to 
the gum acacia either 10 or 5 per cent 
glucose or normal saline solutions intra- 
venously. Sodium iodide, caffeine sodium 
benzoate, digitalis, and adrenalin were 
added in some instances. Nineteen of these 
40 patients died. There were 13 other blood 
transfusions in this set besides 6 in the 
patients who died. 

Gum acacia solution alone raised the 
systolic blood pressure on an average of 
35.4 mm. Hg. The minimum rise was 
12 mm. Hg and the maximum rise was 
70 mm. Hg. Diastolic blood pressure was 
raised on an average of 32.5 mm. Hg. The 
rise in diastolic pressure ranged from 0 mm. 
Hg to 86 mm. Hg. The pulse pressure was 
raised on an average of 16.6 mm. Hg. In 
7 instances the pulse pressure was lowered 
and once there was no change. 

In the majority, the pulse rate after the 
injection of the gum acacia solution was 
lowered 10 to 20 beats a minute. In 4 
instances the rate was lowered 40 to 55 
beats a minute; in 8 there was no change. 

The pulse volume was definitely im- 
proved in 93 per cent after the injection 
of gum acacia solution. 

There were no deaths from emboli after 
the injection of gum acacia. One male in the 
non-surgical group was admitted moribund 
with a tentative diagnosis of mesenteric 
thrombosis, but an autopsy was not 
permitted. A woman with common bile 
duct obstruction, who received much hemo- 
static serum, died with a diagnosis of 
coronary thrombosis. 

There were no true anaphylactic reac- 
tions in the entire group after gum acacia 
solution. Any symptom such as headache, 
nausea, vomiting, chilliness or chill for as 
long as two hours after the gum acacia 
solution was considered as a reaction. 
There were 13 such instances, 11.7 per cent 
of the cases. There were slight reactions in 
3 patients, moderate reactions in 7, and 
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severe reactions with chills lasting longer 
than twenty minutes in 3 patients. There 
were chills after other intravenous fluids 
also. In the group of reactors there were 
2 deaths, one due to terminal peritonitis 
after a pelvic operation for pyosalpingitis 
and one seven days after operation for 
cancer of the uterus. Eight reactions were 
associated with shock and bleeding, 2 
reactions with shock in the presence of 
infection, and 2 reactions with shock in 
the presence of cancer. One occurred after 
a bone operation. 


COMMENT 


Gum acacia solution was neither the 
cause of death nor did it delay recovery. 
There was in the majority of cases imme- 
diate beneficial effect on the pulse rate, 
volume and blood pressure. There were no 
true anaphylactic reactions. Since head- 
ache, nausea and vomiting could have been 
present even if gum acacia solution had 
not been given, but were considered reac- 
tions, the 11.7 per cent was an exaggeration. 

Chills also occurred after intravenous 
solutions other than gum acacia. Most of 
the reactions occurred in shock accom- 
panied by bleeding. Body heat should not 
only be conserved, but added to by 
introducing warm solutions into the veins. 
Checks against the temperature of solu- 
tions showed cool solutions contribute to 
chilly feelings. The gum acacia solution 
should be given at a temperature of 
100° F. to 102° F. in the bottle. The Good 
Samaritan infusion radiator is preferred 
because at the end of an hour it will still 
deliver the fluid at a temperature of g9° F. 
or over. This simple hot water jacket does 
away with the uncertainty of hot water 
bottles and wet towels. / 

To counterbalance enthusiasm for the 
apparent beneficial effects of the solution, 
the mortality rate was made high by 
including patients who were dying when 
admitted to the surgical services. In the 
other groups, acacia solution often was 
misused on dying patients to whom it did 
no evident harm, but on whom no result 
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could have been expected with any agent. 
The use of blood transfusions was not 
excluded. The blood transfusions did not 
do what the gum acacia solution was 
unable to do. In many instances it seemed 
that the patients would not have survived 
to receive the blood transfusion later had 
acacia solution not been given. Gum 
acacia solution was not a cause of emboli. 

The dramatic recoveries from impending 
death after gum acacia solution had been 
given were numerous. The response of the 
patients with ruptured ectopic pregnancies 
was most gratifying. By perfusing these 
patients with the gum acacia prior to and 
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INCE its introduction to surgery by 
S Baer! in 1929 the clinical use of 

maggots has grown with remarkable 
rapidity and is now being used in every 
state in the United States, in Canada, 
Mexico, Cuba, Brazil, Spain and Africa. 
The extent to which this method of treat- 
ment has spread involves the production 
of vast numbers of sterile maggots daily. 
The maggots are produced both com- 
mercially and by private laboratories. 
A general description involving all phases 
of maggot culture will be found in the 

The investigation here reported was 
made with the object of further simplify- 
ing the sterilization of the eggs. It includes 
a rapid method of separating the eggs, a 
step which must precede disinfection. 
The result of the work is that eggs may 
be obtained from the fly colonies, sterilized 
and placed in the incubator the same day. 
The process has been found to save con- 
siderable time each day, thus reducing 
the cost of commercial production and 
allowing the technician in the private 
laboratory more time for his other numer- 
ous duties. By reducing production costs 
the treatment would become still more 
widely used. This simplifying process also 
eliminates the necessity of holding eggs 
in cold storage for sterilization the day 
after they are laid, which is the usual 
custom. 

The eggs used in the study were those 
of Lucilia sericata, the species most com- 
monly employed in wound treatment. 
During the experiments all of the flies 
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were maintained under identical laboratory 
conditions. 


SEPARATION OF EGGS 


Method. The eggs are laid in clusters, 
and before being sterilized should be 
completely separated to permit the dis- 
infectant to reach the entire surface of 
each, and also to prevent the loss in 
decanting of unseparated clumps which 
float to the top of the disinfectant. 

A method which will separate eggs 
rapidly is as follows: When the eggs are 
removed from the meat, upon which they 
are laid, they are placed on a wet fine- 
mesh cloth on a wet cotton pad, in a 
covered petri dish. If the eggs are in 
large clumps it is best to place them on 
one half of the cloth, turning the other 
half over them. After a few minutes the 
eggs can be separated easily by spreading 
them thinly on the cloth, with a spatula. 
A solid, thin-blade section lifter (Fig. 1) 
is especially satisfactory for this purpose. 
The longer the eggs remain on the cloth, 
the more easily they can be separated. The 
use of black cloth as a background for 
the white eggs permits detection of minute 
clumps. Eggs should be transferred to the 
disinfectant (Fig. 2, aA,) by means 
of the spatula, after which they should 
be stirred gently. Thousands of eggs 
may be separated in a few seconds by this 
method. Microscopic examination showed 
no mechanical injury to the eggs after 
separation. 

Discussion of Separation. Some disin- 
fectants are not suitable for use in steriliza- 


* Contribution from the Division of Insects Affecting Man and Animals, U. S. Bureau of Entomology. 
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tion of eggs separated in this way. The 
mucoid covering of the egg is not removed 
but merely softened in the separating 


Fic. 1. Eggs being separated with a section lifter on wet 
black cloth. 


process, and when immersed in certain 
solutions the eggs agglutinate (Fig. 2, B). 
Those solutions best adapted for use with 
eggs separated by this method are dis- 
cussed under Disinfection. 

The wet-cloth method makes it unneces- 
sary to wash the eggs, a procedure neces- 
sary after chemical separation.*!"!*'” The 
elimination of this step alone saves much 
time and prevents the loss of numerous 
eggs. Chemical separation also frequently 
causes considerable mortality; moreover, 
it is not always effective. Weil et al.,' 
using a chemical method of separation, 
state that hand-picking is necessary to 
remove unseparated clumps. Purely me- 
chanical methods of separation are recom- 
mended by some workers?*:!%!> but some 
of them have been found to consume too 
much time, and frequently have resulted 
in the loss of many eggs. 


DISINFECTION 


Technique. All eggs used in this series 
of tests were taken from the fly cages at 
the end of the day, stored over night in a 
refrigerator, and sterilized the next morn- 
ing. This is the usual practice in maggot 
culture and was therefore adopted in these 
tests, but, as already mentioned, the 
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investigation has made it possible to 
eliminate over-night storage. The eggs 
two to four hours old were stored for 


Fic. 2a. Fic. 2B. 
Fic. 2. a. Eggs in solution of 5 per cent formalin plus 
1 per cent sodium hydroxide, showing absence of 
agglutination. ps. Eggs in pure 5 per cent formalin, 
showing agglutination produced. 
eighteen hours at approximately 4.0°c. 
After storage and separation the eggs 
were immersed in sterile test tubes con- 
taining the various disinfectants and were 
stirred occasionally. When the sterilization 
was completed a portion of the disin- 
fectant was decanted and the remainder, 
with the eggs, was poured on a piece of 
surgical gauze in a Gooch crucible fixed 
in the neck of a specimen bottle.* A glass 
cap covered the crucible and neck of the 
bottle to maintain the sterility of the eggs 
until they were used. This apparatus is 
shown in Figure 3. Aseptic technique 
was used throughout the process. About 
50 c.c. of sterile water was poured slowly 
over the eggs to remove the disinfectant. 
The gauze containing the eggs was then 
transferred to a jar of sterile food'*'® 
(Fig. 4). Approximately 200 to 300 eggs 
were used in each test. 
As checks upon the sterility of the 
maggots, both aerobic and anaerobic cul- 
tures were made of each lot, after hatching 


* This method was devised by Dr. G. F. White, of 
the U. S. Bureau of Entomology. 
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of the eggs and about forty-eight hours 
after their disinfection, when the food 
had begun to liquefy. These tests were 
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Fic. 3. Fic. 4. 

Fic. 3. Egg washing apparatus consisting of specimen 
bottle and glass cap, containing Gooch crucible and 
absorbent gauze. 

Fic. 4. Jar with sterile food for rearing surgical maggots. 


made by culturing portions of the food 
in which the maggots were feeding. This 
method has proved superior to that of 
crushing and culturing a few of the 
maggots, as it is a more representative 
test. When taking samples for cultures 
the platinum loop was stabbed into all 
parts of the food. The cultures were 
incubated at 37.5°c. for seven days before 
the results were recorded. Robertson’s 
cooked meat media was used for anaerobic, 
and nutrient agar slants for aerobic 
cultures. 

Tests were made of each disinfectant 
used, to determine its effect upon the 
viability of the eggs. The number of eggs 
used in these tests was determined by the 
weight method,'* and the number that 
hatched by actual count of the maggots. 
A portion of the eggs from each colony 
was allowed to hatch without being 
sterilized, as a control. In calculating the 
percentages of hatch of sterilized eggs 
the hatch in the control was considered as 
100 per cent. 
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Agglutination of Eggs. Since certain 
solutions cause agglutination of eggs, it was 
necessary to alter most of those used by 
the addition of other substances (Table 1). 
Formalin used alone always caused exces- 
sive agglutination (Fig. 2, B); and the 
mecuric chloride formula and phenol also 
caused agglutination. This is shown in 
Table 1. Formalin to which 1 per cent 
sodium hydroxide was added yielded ex- 
cellent results and this mixture proved 
to be the most satisfactory disinfectant 
used. 

Bactericidal Properties of Solutions Used. 
In choosing a disinfectant, other factors 
in addition to its ability to sterilize eggs 
must be considered, such as egg mortality, 
agglutination, floating, time consumed, 
and age of the egg at the time of steriliza- 
tion. Of the g disinfecting combinations 
used, only 1 failed to give 100 per cent 
sterility in routine maggot culture (Table 
1). From this it might be assumed that a 
wide range of choice is available; however, 
the factors mentioned limit the choice to a 
narrow range. 


TABLE I 
COMPARATIVE EFFECT OF DISINFECTANTS ON STERILITY 
AND VIABILITY OF EGGS 


Expo- | Easy | Hatch | Sterility 
sure use 
Disinfectant* (Min- | (Num- (Per (Per 
and ber) Cent) Cent) 
5 925 | 77.6 100 
Formalin 5% + sodium hy- 
Ce, 5 7603 | 76.8 100 
Formalin 5% + sodium hy- 
10 2086 | 50.0 100 
Formalin 10% + sodium hy- 
10 2054 | 43.2 100 
Formalin 5% + potassium 
ibydromide 5 2008 | 55.4 100 
Formalin 5% + potassium 
@ 10 1531 | 47.7 100 
Formalin 5% + Labarraque’s 
5 7833 | 40.5 100 
Saturated solution of calcium 
hypochlorite. 5 2053 | 48.6 58.1 
Mercuric chloride, 1: 2000, 
alcohol 25%, and hydro- 
chloric acid 0.5 %T........ 30 2036 | 56.4 100 
5 939 | 57.3 100 
Sodium hydroxide 4%, for 
3 hours, followed by for- 
malin, 5%, for 30 minutes..| 210 1798 | 45.4 100 


* Prepared fresh just before use. 

t+ Causes agglutination of eggs following separation. 

t Labarraque’s solution (chlorinateds oda) contains 2.6 per 
cent sodium hypochlorite. 
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Although most disinfecting solutions 
in general use are probably not capable 
of killing certain resistant spores should 
they be encountered, this does not neces- 
sarily impair their value as safe and 
practical egg disinfectants. The fact that 
a high sterility is regularly obtained over a 
long period with solutions of this type 
and that laboratories have successfully 
used such disinfectants for periods ranging 
from three to four years seems sufficient 
proof that resistant spores are rarely 
encountered when careful cultural tech- 
nique is used. It should also be remembered 
that a sterility test, solely to detect 
contamination, is made of each lot of 
maggots before they are implanted in the 
wound. 

To show the strength and exposure 
that would be necessary to destroy certain 
resistant bacterial forms, some of the 
solutions were tested (Table 11) against 
three spore formers, only one of which, 
Clostridium welchii, was pathogenic. In 
addition, two rather resistant non-spore- 
forming bacteria, Aerobacter aerogenes and 
Eschericha coli, were used to show the 
effect on vegetative forms. The technique 
consisted of exposing a dense physiological 
saline suspension of the organisms to the 
disinfectant, except in the case of ana- 
erobes where a small quantity of the 
broth, in which they grew, was exposed 
directly to the disinfectant. Allowance 
was made for the slight dilution of the 
disinfectant by the addition of the saline 
or broth. During exposure platinum loops 
full of the disinfectant were taken and 
later stained, and examined for bacteria. 
In every case there was an abundance of 
bacteria present. Duplicate loops full were 
inoculated into the media. The quantity 
of the media into which the disinfectant 
was inoculated was suflicient to render 
the disinfectant inactive on bacteria. 

Bacillus mycoides spores withstood, in 
numerous tests, a solution consisting of 
5 per cent formalin plus 1 per cent sodium 
hydroxide for forty-five minutes. A combi- 
nation of 10 per cent formalin and 1 per 
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cent sodium hydroxide failed to kill 
them in thirty-five minutes but did kill 
them in fifty minutes. They remained 


TABLE 1 
EFFECT OF DISINFECTANTS ON VAR OUS BACTERIA 
Expo- | Steril- 
: sure* ity 
Disinfectant Organism (Min- (Per 
utes) Cent) 
Formalin 5% + sodium  hy-| B. mycoides| 5-45 
spores 
Formalin 10% + sodium  hy-| B. mycoides} 10-35 
spores 
Formalin 10% + sodium hy-| B. mycoides 50 100 
spores 
B. mycoides| 5-35 
spores 
Mercuric chloride, 1: 2000, alco- | B. mycoides | 30-40 | 100 
hol 25%, and hydrochloric| spores 
Formalin 5% + sodium 
Cl. welchii 5-8 100 
Formalin 5% + sodium hy- 
A. aerogenes| 4-25 | 100 
Formalin 5% + sodium hy- 
Formalin 10% + Labarraque’s| B. subtilis 5 o 
Formalin 10% + Labarraque’s| B. subtilis 10 11.1 
spores 
Formalin 10% + Labarraque’s| B. subtilis 20 44.4 


* Where a range of exposure is shown, tests were made usually 
at five minute intervals. 


viable after exposure for thirty-five min- 
utes to a 5 per cent solution of phenol. 
Mercuric chloride, 1:2000, plus alcohol, 
25 per cent, and hydrochloric acid, 0.5 
per cent, killed them in thirty minutes. 
From eggs exposed to the 10 per cent 
formalin-1 per cent sodium hydroxide 
solution for ten minutes only a 43.2 
per cent hatch was obtained. The mortality 
that would have been caused by fifty 
minutes’ exposure can be readily visual- 
ized. Only a 56.4 per cent hatch was 
obtained from eggs exposed to the mercuric 
chloride solution for thirty minutes; more- 
over, the solution caused agglutination 
of eggs when they were separated by the 
method described above. Formalin, 10 per 
cent, plus Labarraque’s solution, 5 per cent, 
destroyed only 55.6 per cent of Bacillus 
subtilis spores after twenty minutes’ ex- 
posure. The effectiveness of a combination 
of 5 per cent formalin and 1 per cent 
sodium hydroxide in killing vegetative 
forms in five minutes was demonstrated, 
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not only in producing 100 per cent sterility 
of maggots in routine culture, but also 
in destroying Cl. welchit (vegetative form), 
A. aerogenes, and E. coli in every test 
conducted. 

Effect of Sterilization upon Egg Via- 
bility. The egg mortality caused by a 
disinfectant is one of the factors that 
limits its use. The solutions tested varied 
greatly in this respect (Table 1). When 
eggs were immersed in a 5 per cent solution 
of formalin for five minutes a hatch of 
77.6 per cent was obtained. The addition 
of 1 per cent sodium hydroxide, for 
preventing agglutination, produced prac- 
tically no change in hatch. Increasing the 
time of immersion to ten minutes caused 
an additional mortality, reducing the 
hatch to 50 per cent. The addition of 
either potassium hydroxide or Labar- 
raque’s solution to formalin, although 
preventing agglutination, caused a high 
mortality. 

When eggs were immersed for five 
minutes in a saturated solution of calcium 
hypochlorite a 48.6 per cent hatch was 
obtained; moreover, this solution was a 
poor disinfectant, giving only 58.1 per cent 
sterility. A 20.4 per cent greater mortality 
was obtained with the mercuric chloride 
solution than with formalin, and agglutina- 
tion frequently occurred. Phenol caused 
agglutination and high mortality, both 
factors restricting its use. With the formula 
and technique used by White,’ namely, 
immersion in a 4 per cent solution of 
sodium hydroxide for three hours, fol- 
lowed by immersion in a 5 per cent solution 
of formalin for thirty minutes, 45.4 per 
cent of the eggs hatched. The time involved 
and the mechanical loss of eggs are other 
factors limiting the usefulness of this 
procedure. 

The high hatch (76:8 per cent) after 
the eggs were immersed in a solution 
consisting of 5 per cent formalin plus 1 
per cent sodium hydroxide for five min- 
utes and the fact that this combination 
prevents agglutination and gives good 
bacteriological results in routine maggot 


culture are points in its favor. 

Mortality of Eggs in Relation to Age ai 
the Time of Sterilization. An investiga- 
tion was made to determine the effect 
of sterilization on the viability of eggs 
of various ages. To obtain eggs of known 
age, meat was placed in the fly cages and 
allowed to remain two hours, after which a 
known number of the eggs laid on it were 
sterilized. The remainder were kept in 
the fly cabinet, but not in the cages, and 
a known portion of them were sterilized at 
two-hour intervals until hatching began. 
The number of eggs that hatched was 
determined by counting the maggots. 
Two complete tests were made with each 
of two disinfectants. 

Sterilization of freshly laid eggs is very 
desirable but is possible only with certain 
disinfectants. The hatching results ob- 
tained with fresh eggs (up to two hours of 
age) after sterilization for five minutes in a 
combination of 5 per cent formalin plus 
I per cent sodium hydroxide were as good 
as when eggs were held over night in 
cold storage before being sterilized, as is 
the general practice. A better hatch was 
obtained with fresh eggs than with those 
held from four to six hours in the fly 
cabinet before sterilization. The mortality 
of eggs disinfected just before hatching 
was approximately go per cent. 

In contrast with the results obtained 
with the 5 per cent formalin-1 per cent 
sodium hydroxide solution, it was found 
that mercuric chloride, 1:2000, plus alco- 
hol, 25 per cent, and hydrochloric acid, 
0.5 per cent, when used for thirty minutes 
on eggs up to two hours old, destroyed 
98 per cent of them. This solution gave 
best results on eggs from four to six 
hours old. Buchman and Blair,* using 
practically this formula, found that the 
hatch from eggs sterilized immediately 
after being laid was not so good as from 
those in which sterilization had been 
delayed for several hours. Hobson,® using 
0.1 per cent mercuric chloride for fifteen 
minutes, stated that eggs may be sterilized 
the same day they are laid if first incubated 


Ad 


at 37°c. for six hours. White,” recom- 
mending immersion in 4 per cent sodium 
hydroxide for three hours followed by 
immersion in 5 per cent formalin for 
thirty minutes, stated that when eggs 
are sterilized too soon after being laid 
or when too near hatching the mortality is 
relatively high. Eggs up to two hours old 
were subjected to this treatment and the 
results confirmed his statement that at 
this age practically all the eggs were 
killed. 

The results obtained by the author show 
that when 5 per cent formalin plus 1 per 
cent sodium hydroxide is used, freshly 
laid eggs may be sterilized with little 
effect upon their viability. Apparently, 
the more rigorous the technique, the 
greater the mortality with fresh eggs. It 
is often convenient to sterilize eggs soon 
after they are laid, as is shown later in 
this article. 

Discussion of Disinfection. In the great- 
er number of cases in which maggot 
therapy is employed only sterile maggots 
are used. A certain difference of opinion 
exists, however, as to the bacteriological 
precautions necessary in maggot culture. 
On the one hand McKeever® states that 
he has found sterilization of maggots to 
be unnecessary, as he has safely used non- 
sterile maggots In wound treatment. He 
maintains that a prophylactic injection of 
tetanus antitoxin before implantation of 
the maggots is sufficient precaution. He 
does not consider Cl. welchit of any 
importance, as Baer had previously shown 
the organism incapable of development in 
association with maggots in experimental 
animal wounds. He also refers to the work 
of Livingston and Prince® who, he says: 
“Used unsterile maggots extensively .. . 
and there have been no _ unfavorable 
results in a large series of cases recently 
reported by him.” Grantham-Hill* has used 
non-sterile maggots in the treatment of 
infected wounds of natives in Sudan, 
Africa, and states that no ill effects have 
been observed. The growing tendency to 
use non-sterile maggots is partly because 
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of the cost of the sterilizing process and 
partly because of the simplicity and 
convenience of non-sterile maggot culture. 
On the other hand White” feels that 
bacteriological precautions should be made 
still more rigid than at present. He 
maintains that the purpose of disinfection 
is to destroy spores as well as vegetative 
forms of all bacteria that might con- 
ceivably be encountered. In accordance 
with this view he has adopted a rigorous 
sterilizing technique. Unfortunately, how- 
ever, such a _ procedure prolongs the 
disinfecting process and destroys a con- 
siderable number of eggs, both of which 
factors increase the cost of sterilization. 

Sterile maggots are regularly produced 
in vast numbers, although the egg dis- 
infectants as now used are incapable of 
destroying all resistant spores. The reason 
for this sterility is that certain bacteria 
are not encountered in the cultural tech- 
nique. Such maggots have now been in 
surgical use for three to four years, and 
no case of infection introduced through 
this method has been found. To show the 
difficulty of attempting to kill all bacteria 
without also destroying the egg, the fol- 
lowing data are given. Tetanus is killed 
in the spore stage by a 5 per cent solution 
of carbolic acid only after exposure for 
twelve to fifteen hours. To kill them in a 
I per cent solution of mercuric chloride 
requires from two to three hours. Anthrax 
spores will remain viable after exposure 
to a 5 per cent solution of carbolic acid 
for forty days, but mercuric chloride, 
1:2000, kills them in twenty-six hours, 
and formalin 5 per cent in six hours 
(Zinsser'’). The egg mortality produced 
by such treatments is readily seen. In 
regard to Cl. welchii Jordan’ states that 
they are formed sparingly and only in 
the absence of fermentable carbohydrates; 
and Zinsser says that most strains sporu- 
late only when grown on an alkaline, 
sugar-free medium, rich in protein, such 
as alkaline egg. The works of Baer’? 
and Weil et al.'® seem conclusive evidence 
that even if Cl. welchii should reach the 
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wound no dangerous results need be 
feared. Both Baer and Weil found that 
when maggots were implanted in gas 
bacillus infections excellent results were 
obtained, with an early return of function 
of the affected parts. 

This laboratory advocates the use of 
only sterile maggots, and has found that 
they can be produced rapidly and eco- 
nomically with the five-minute immersion 
in 5 per cent formalin plus 1 per cent 
sodium hydroxide as described. The subse- 
quent sterility tests (both aerobic and 
anaerobic) made of all maggots before 
use is a standard procedure in general 
use and is adopted as an _ additional 
precaution. A more rigorous method of 
disinfection, such as the one discussed, is 
unnecessary, and is undesirable as it 
causes a high mortality of eggs, increases 
cost of production of maggots, and does 
not increase the margin of safety for the 
patient. 

The entire investigation was for the 
purpose of finding methods for the pro- 
duction of surgical maggots with the 
minimum amount of time, labor, and 
expense, and at the same time without 
the sacrifice of safety. The method recom- 
mended seems to approach these ideals. 


SUGGESTED PROCEDURE IN “‘ONE-DAY” 
DISINFECTION OF EGGS 


By the method to be described, eggs 
may be laid, collected, sterilized, and 
placed in the incubator within one day. 
This results in shortening the develop- 
mental period, from egg to surgical maggot, 
about eighteen hours, under the usual 
method of collecting eggs one day, holding 
them in cold storage over night, and 
sterilizing them the next day. In tests 
conducted here it has been found that the 
meat upon which the eggs are laid does 
not need to be exposed to the females 
during the whole of the day in order that a 
sufficient number of eggs may be obtained. 
Only young flies (up to three weeks of 
age) should be used as laying stock, the 
eggs of older flies being fewer in number 
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and low in viability. The meat should be 
withheld every alternate day. If only a 
small surface is available several hours 
must elapse before all the flies have access 
to it. Larger pieces of meat than ordinary 
should be used so that all flies will have 
access to its surface for egg laying. Under 
these circumstances flies have laid as 
many eggs during the first two or three 
hours as colonies formerly laid during the 
whole day. Meat left longer than this time 
has apparently only a nutritional value. 

A rapid method of separating the egg 
masses is essential under the one-day 
system and the wet-cloth method described 
herein has been found very satisfactory. 

There is no time under this schedule 
to allow the eggs to age two or three hours 
before sterilization, a procedure necessary 
with some sterilizing solutions. With the 
disinfectant recommended, namely, 5 per 
cent formalin plus 1 per cent sodium 
hydroxide, the eggs may be sterilized 
without ageing. 

Under the one-day method as outlined, 
the meat may be placed in the fly cages 
about g A.M. and removed about noon. 
At this time the eggs should be placed 
in the separating dish (Fig. 1). After 
a few minutes the eggs may be separated 
and disinfected by immersion for five 
minutes in a freshly prepared solution 
of 5 per cent formalin plus 1 per cent 
sodium hydroxide. Following this the 
eggs are transferred to the sterile food 
jars'*'8 and placed in the incubator. 


SUMMARY 


The separation and sterilization of blow- 
fly eggs are significant factors in the 
culture of sterile maggots for use in the 
treatment of suppurative infections. 

Experiments were conducted on the 
separation of eggs and a method was 
devised by which they can be separated 
rapidly and without loss or injury. The 
method consists of briefly softening the 
egg clumps between layers of wet cloth and 
then separating them by spreading with a 
spatula. 


» 


The technique involved in egg steriliza- 
tion is described. Agglutination of eggs 
caused by certain disinfectants is dis- 
cussed, and a means for its prevention 
given. 

Nine disinfecting combinations were 
tested on eggs in regard to sterility and 
mortality caused. A 5 per cent solution 
of formalin plus 1 per cent sodium hy- 
droxide when used for five minutes was 
found to give the most satisfactory results 
from all viewpoints. Several solutions 
were tested against resistant spores and 
results showed the difficulty of finding 
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ELIMINATION OF CERTAIN DANGERS IN THE 
TREATMENT OF VARICOSE VEINS 


NorMAN J. KILBOURNE, M.D. 


LOS ANGELES, CALIF. 


XPERIENCE covering 20,000 injec- 
tions of varicose veins without a 
mortality in my clinic leads me to 

consider this a safe procedure if properly 
carried out. However, I know of so many 
serious accidents resulting from ill-advised 
attempts at injection that specific warnings 
may be helpful. 


PHLEBITIS AND EMBOLISM 


A study of 20 deaths which have fol- 
lowed the injection treatment of varicose 
veins, listed in Table 1 shows that the 
major portion were due to bacteriemia, 
bacterial phlebitis, and embolism follow- 


ing bacterial phlebitis. Infection causes 
embolism, because it causes an out- 
pouring of proteolytic enzymes from bac- 
teria and leucocytes, which rapidly digest 
and loosen the anchorings of a thrombus. 

Every abdominal surgeon knows that 
in the wound in the abdominal wall, if 
hemostasis has been imperfect so that 
stagnant or thrombosed blood collects 
under the skin, there is an especial likeli- 
hood of a stitch hole abscess. A similar 
situation occurs in a far-advanced varicose 
vein. With its pool of stagnant or throm- 
bosed blood, proved by analysis to be 
loaded with toxic products of catabolism, 
it affords excellent pabulum for bacterical 
proliferation, and is a locus minoris 
resistantiae. 

Infection may be latent in the vein wall;' 
it may be latent in the skin layers;? 
it may contaminate the solution* or it 
may be deposited on the skin of the 
patient by the finger of the physician as 
he palpates the vein just before injecting. 
I have seen men forget to paint their 
own finger tip after they had painted 


the patient’s skin. If examined under the 
microscope, the hollow end of the injection 
needle resembles the scoop of a steam 
shovel ploughing through the skin to 
carry bacteria into its scoop, to be emptied 
out of the scoop when the injection fluid is 
forced through. 


BACTERICIDAL SOLUTIONS 


After all that is ordinarily done, a 
hazard of infection remains and _ this 
hazard can be largely eliminated by this 
provision: the use of a strongly bactericidal 
solution. 

A bactericidal solution is preferable 
in injection work of all kinds and tends to 
prevent infection which would otherwise 
be frequent. I have made hundreds of 
injections of internal hemorrhoids, making 
the punctate wound through rectal mu- 
cosa, a tissue layer which cannot be 
rendered perfectly sterile, and which, 
in fact, probably is swarming with patho- 
genic bacteria in its mucosa cells, in a 
region notorious for the tendency to 
abscess formation, without ever having an 
infection. Why? Because solutions which, 
while not caustic, were powerfully bac- 
tericidal, were used. I have had the same 
experience in injecting hydrocele. I have 
injected the powerfully bactericidal qui- 
nine urethane solution into hydroceles® 
several hundred times without a single 
infection, but as soon as I tried a non- 
bactericidal solution, an abscess followed. 
In injecting varicose veins, as elsewhere, if 
a powerfully bactericidal solution can be 
used, the bacteria-killing solution goes 
wherever the injection goes. There is 
every reason to expect infection more 
commonly when non-bactericidal solutions 
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TABLE I 
FATALITIES FOLLOWING THE INJECTION TREATMENT OF VARICOSE VEINS 
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Sodium Chloride and Sugar Derivatives 


Result 


Injection 


Reported 


. Sugar 


Eiselsberg. Quoted by Mosckowicz, Wein. 
med. Wcbnscbr., 77: 461 (Apr. 2) 1921. 


2. Sodium chloride Infection 14 Linser. Munchen med. Wcebnscbr., 71: 418 
Mar. 28) 1924. 

ee free 42 Hirsch. Wien. med. Wcbnscbhr., 39: 1310 (Nov. 
4) 1926. 

4. Sodium chloride 15% Infection 16 |Schoenhof. Quoted in Lumbholt, Ugesk. f. 


Laeger., 89: 718 (Aug.) 
Hautkrankb., 198, 1926. 


1927. Zentralbl. 


. Sodium chloride 20% 3 c.c. 


Lomholt. Ugesk. f. Laeger., 89: 7 (Jan. 6) 1927. 


». Sodium chloride 20% 50 c.c. 


eee 


Olson. J. A. M. A., 89: 692 (Aug. 27) 1927. 


Invertose 50% (McPh 1) 40 c.c. to 10 | McPheeters. J. A. M. A., 91: 1090 (Oct. 13) 
1928. 
7. Sodium chloride 20% (McPh 7) excised | Infection | ...... McPheeters. J. A. M. A., 91: 1090 (Oct. 13) 
slough 1928. 
8. Calorose Infection | ...... Kuhnau. Zentralbl. f. Chir., 56: 2581 (Oct.) 
1929. Quoted by Kettel, Zentralbl. f. Chir., 
25: 1492, 1931. 
go. Sodium chloride | ......eeee 14 Kilbourne. J. A. M. A., 92: 1321 (Apr. 20) 
1929. 
10. Sodium chloride 20% Infection; | ...... Oehlecker. Zentralbl. f. Chir., p. 1122, 1930. 
ligated Quoted by Kettel. 
11. Inversol No infection 15 Horn, O. and Foged, J. Mitt. a. d. Grenzgeb. 
minutes| Med. u. Chir., 42: H. 4-17. Quoted by Kettel 
Ugesk f. Laeger., 93: 625 (June 11) 1931. 
Abs. J. A. M. A., 97: 968 (Sept. 26) 1931. 
12. Sodium chloride 20% 15 c.c. ||... 28 Anschutz, W. Zentralbl. f. Chir., 56: 3211 


(Dec. 21) 1929. Also personal communica- 
tion to author. 


- Calorose 60% Infection | ...... Federhen. Ztschr. f. med. Beamte, 44: 289 
(May 15) 1931. 
14. Sodium chloride 25% 25 c.c. Infection 10 Silverman, D. J. A. M. A., 97: 177 (July 18) 
1931. 
14 Stoner, A. P. Am. J. Surc. Also personal com- 


munication to author. 


Sodium Morrbuate 
3 deaths (2 known by bacteriemia) 


London correspondent: J. A. M. A., 98: 1754 
(May 14) 1932; 100: 1617 (Apr. 22) 1933. 


Quinine Urethane 


: death No infection} ...... Matas, R. Discussion of A. Ochsner and A. 
Garside, Ann. Surg., 96: 691 (Oct.) 1932. 
: death No infection! ...... Behring, I. Svenska lak. Tidning., 29: 457 


(Apr. 29) 1932. 
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are used then when bactericidal solutions 
are used. 

This is exactly what is shown by the 
deaths reported with the solutions used 
which are tabulated at the end of this 
article. At least 15 fatalities have been 
reported from the use of sugar and sodium 
chloride solutions and most of these were 
associated with intervening infection. Con- 
trary to the common notion, hyper- 
tonic sugar and sodium chloride solutions 
are not at all bactericidal, as has been 
demonstrated.* 


MECHANISM OF PROTECTION AGAINST 
EMBOLISM CONFERRED BY QUININE 
URETHANE 


After the use of quinine hydrochloride 
urethane, only 2 fatalities are on record, 
and in both of these cases, the fatality 
was without any intervening infection. 
Embolism due to an infected thrombus is 
extremely rare after quinine urethane 
injections. This is because embolism usu- 
ally follows a bacterial phlebitis and 
bacterial phlebitis following the injection 
of quinine urethane is rare. I am not here 
referring to chemical phlebitis, or venitis 
as Sicard called it, but to bacterial phlebitis 
associated with high fever. Although I 
have had cases of phlebitis occur not 
uncommonly following the use of sodium 
chloride, sugar, and sodium morrhuate 
solutions, bacterial phlebitis following the 
use of quinine urethane has been _prac- 
tically unknown in my series. This is 
because quinine solutions bacteri- 
‘cidal® and kill bacteria wherever they are 
deposited. 

The mechanism of the protection offered 
by quinine solutions needs further clarifica- 
tion: When quinine solutions are injected 
into the blood stream, experiments show 
that most of the quinine is almost im- 
mediately adsorbed out of the blood into 
the endothelium lining the blood vessels.® 
How long it remains in the endothelium 
has not been shown, but we do know that 
when injected in other localities, quinine 
remains locally deposited for a long period 


Kilbourne—Varicose Veins 


JULY, 1924 


of time. When injected into the muscle 
of the dog, it remains locally deposited 
so long that seventeen hours later two- 
thirds of it can be quantitatively recovered 
from the excised muscle.’ 

This prolonged stay of the quinine is to 
be explained by the resistance which it 
exerts against its own removal. This 
resistance depends partly on the immediate 
destructive action on the _ biochemical 
processes of the cells, exerted by all 
sclerosing fluids, but goes much further 
in a specific action: It has been shown’ 
that quinine raises the surface tension 
of the body fluids wherever it is present. 
When the surface tension is so raised, 
the leucocytes cannot extend their pseu- 
dopodia, but instead, because of the 
tension on their outer surface, they must 
take the form of round smooth spheres. 
This force preventing change from the 
tense, smooth spherical shape prevents 
phagocytosis. This is the explanation of 
the work of Hertzler? who found by 
histological sections that the induration 
produced by quinine is due to interstitial 
deposits of pure fibrin without leucocytic 
infiltration. Thus the devitalized tissue 
and fibrin impregnated with the quinine 
cannot be removed by leucocytic action. 
Clinically, how long this antiphagocytic 
effect of the quinine persists is known to 
any one who has watched a quinine 
slough, even in the upper leg, take weeks 
or months to heal. It is probable that the 
presence of the bactericidal quinine, in 
quinine-impregnated tissue for a consider- 
able time, prevents infection. 

There is another important result of the 
antiphagocytic action of quinine: It pre- 
vents digestion and loosening of the 
fibrinous thrombus which it forms and 
thus helps to prevent direct embolism.* 


* Quinine also has in proper concentrations a direct 
inhibitory action on enzymes, and this might contribute 
to its action in preventing the digestion of quinine- 
impregnated tissue. On the other hand, in some con- 
centrations it stimulates certain enzymes. Lengthy 
researches on the possible systemic effect of quinine 02 
stimulating immunity to infection have not been pro- 
ductive of much in results. 
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INDICATIONS FOR QUININE 
HYDROCHLORIDE URETHANE 


In cases where the veins are large, 
making for a greater danger of phlebitis 
and embolism, and making also for easy 
injection without danger of extravasation 
of injection fluid, I use quinine hydro- 
chloride urethane. In all cases where there 
is a past history of phlebitis, I use quinine 
hydrochloride urethane, beginning with 
minute doses. In addition, in some cavern- 
ous hemangiomas in which the injection 
of other solutions, even of sodium morrhu- 
ate, causes great pain, I use quinine 
urethane because of its analgesia. 

Although the original purpose of Gene- 
vrier in adding urethane to quinine was 
to render the quinine soluble, an important 
action of the urethane is its anesthetic 
action. The solution of quinine urethane 
which he devised, and which is now 
ordinarily used, has a concentration of 
6.66 per cent. Urethane in concentrations 
of 5 per cent or better is a strong local 
anesthetic.” 


SODIUM MORRHUATE AND POTASSIUM 
OLEATE 


Sodium morrhuate and potassium ole- 
ate"! are soaps. Soaps are bactericidal to 
many germs. However, this does not 
apply to the staphylococci or to the 
colon-typhoid group, which are immune 
to most soaps. It has been found that 
sodium morrhuate is not at all bactericidal 
to the staphylococcus.’ Following the 
more general use of sodium morrhuate, 
fatalities are appearing. At least 3 have 
been reported from England and of these 
it is known that 2 patients died from 
bacteriemia. In the fourth case, in the same 
group, there was a local abscess. “A 
specimen of the solid sodium morrhuate 
supplied to the hospital and _ sterilized 
there in bulk gave a rich growth of staphyl- 
coccus on blood agar after forty-eight 
hours of incubation!’’* 

Indications for Sodium Morrbuate and 
Piassium Oleate. Although these soaps 
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can make sloughs when extravasated, they 
are less likely to do so, and if a slough 
should occur, it will heal fairly soon. 
Not being anesthetic like quinine urethane, 
they give a better warning of pain if one 
starts to inject them outside of a vein. 
Finally, they have no serious toxicity. I 
use them in smaller veins where the risk of 
phlebitis is less and where injection is 
more difficult. I always use them in very 
small thin-walled veins in which there is 
the possibility of rupture of the vein after 
injection. Men inexperienced in the in- 
serting of a straight needle into these 
tortuous varicose veins should begin with 
these soaps so that the sloughs which the 
inexperienced worker always makes will 
be less serious. Because of its relative 
freedom from toxicity, | have used sodium 
morrhuate in babies to obliterate cavern- 
ous hemangiomas where the toxic effects 
of large amounts of quinine on the small 
organism might prove undesirable. Potas- 
sium oleate is a simpler substance than 
sodium morrhuate and has a more definite 
and constant composition. It has a lower 
iodine value, and my experiments injecting 
it into rabbits’ ears indicate that it causes 
less sloughing if injected out of a vein. At 
the same time clinical experience shows 
that it has equal sclerosing potency in the 
vein as sodium morrhuate. | prefer it to 
sodium morrhuate. 


GIANT VEINS 


Veins with a caliber greater than 2 cm. 
should not be injected in the ordinary way. 
If so treated, an enormous thrombus is 
formed with an area of attachment to 
the wall, small in proportion to its volume. 
Such a thrombus is easily detached. 

Such veins should not be treated until 
they are thoroughly collapsed and kept 
collapsed. If injected while collapsed, the 
resulting thrombus is small and its area 
of attachment to the intima is propor- 
tionately large. Collapse of the vein walls 
may be maintained during the treatment 
in either of two ways: 
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Fic. 1. Giant type of varix, needing special treatment. 


high in the thigh close to the junction of 
the saphenous to the femoral vein may be 
practiced. Then the vein below will lose 
Its great size and may be injected. How- 
ever, this simple ligation has its disad- 
vantages. Ligation may cause a funnel- 
shaped blind pocket in the vein proximal 
to the ligature in which the blood stag- 
nates, allowing a thrombus to form, and 
this thrombus is not well attached to the 
vein wall as is the firmly inrooted thrombus 
formed by injection of highly irritating 
solutions. A mortality rate results which 
I have shown is 0.5 per cent in larger 
series.'* This is not inconsiderable for 
such a small operation. Moreover, the 
ligature, contrary to common opinion, 
does not prevent emboli below the ligature 
from passing into the general circulation, 
because the anastomotic veins below the 
ligature communicate so extensively be- 
tween the varicose veins and the deep 
veins of the leg. This is demonstrated in 
roentgenograms where the veins were 
previously injected with iopax. In one 
such study, I found nearly all of the blood 
flow from the superficial veins into the 
general circulation was in an anastomotic 
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If there be single positive Trendelenburg vein far down the leg above the ankle.'* 
only, the Trendelenburg operation’? of Leder in Russia and Remy in France 
simple high ligation under local anesthesia demonstrated fifteen such anastomoses 
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Fic. 2. Apparent phlebitis over deep sarcoma. 


of importance between the knee and the 
ankle. 

I do occasionally ligate giant veins 
which resist the sclerotic effect of injection 
or in which there is early recurrence after 
injection, but in the majority of cases of 
giant veins, I prefer not to ligate, but to 
apply a linen-mesh bandage with adhesive 
on its under side, as sold under various 
trade names, over the thigh to keep the 
giant vein collapsed. Ordinary linen-mesh 
bandages without adhesive are good below 
the knee, but will not stay on a fat thigh 
at all. Even the adhesive bandage will 
slip and must be changed or reinforced 
every four or five days if the collapse of 
the vein is to be well maintained. After 
it has been used for about ten days, injec- 
tion may be made with the bandage still 
on, at first in minute doses in the small 
veins below or above the bandage. Such 
injections at a little distance from the 
giant vein will have a sclerosing effect 
extending under the adhesive bandage so 
as to sclerose the giant vein without 
making a huge thrombus. Most of these 
giant veins are peculiarly. sensitive to 
minute amounts of injection solution. 
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| usually start with only 2 minims of 
quinine urethane solution. 


SLOUGHS 


A very large judgment for malpractice 
has recently been granted by our Superior 
Court against one of our doctors for 
sloughs following varicose vein injections. 
Sloughs from unsuccessful injection are 
common; the clinic of one of our best- 
known university medical schools has 
reported sloughs in 16 per cent of the 
66 cases reported.!”? Some of these sloughs 
are due to wrong teaching. It is frequently 
taught that if blood be aspirated into the 
syringe through the needle, the point of 
the needle must be safely in the lumen. 
This is not true. Manipulations of the 
needle easily tear a thin-walled vein 
causing a hematoma around it outside 
of the vein wall and from this hematoma 
outside of the vein, blood may be aspirated 
while the needle is out of the vein. 

Another source of sloughs, even when 
blood has been aspirated, may be the 
double tourniquet applied above and 
below the proposed site of vein injection 
in order to localize the solution. Often 
the solution escapes between the ligatures 
through communicating veins into the 
deep circulation, thus defeating the pur- 
pose of the double tourniquet. On the 
other hand, if the double tourniquet has 
succeeded in circumventing such a com- 
municating vein and obtained a locked-in 
segment of varicose vein, and then a 
large amount of solution is forced into the 
vein, the solution under pressure may 
rupture the delicate vein or leak out 
through the puncture hole around the 
needle. Thus, a slough may result, even 
though originally blood was aspirated into 
the syringe. 

Exact laboratory determinations of the 
slough-producing effect of different solu- 
tions have been provided.* The proper 
‘reatment of such sloughs is irrigation 
vith Dakin’s solution by the patient, if 
possible every hour. Warnings as to the 
‘reatment of sloughs have been sub- 
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mitted.'* Although sloughs can follow 
the extravasation of potassium oleate and 
sodium morrhuate, they are less likely than 


Fic. 3. Case in which injection proved contraindicated. 


when quinine urethane is used, and when 
they do occur, they heal more rapidly. 


DIAGNOSTIC PITFALLS 


Two photographs (Figs. 2 and 3) dem- 
onstrate diagnostic pitfalls more clearly 
than description: The first shows a decep- 
tive case simulating varicose veins with 
phlebitis. The patient complained of pain 
and swelling in the left lower leg associated 
with prominent varicose veins for six 
months. The admitting physician diag- 
nosed varicose veins with phlebitis and 
for these reasons: There was redness and 
tenderness about the varicose veins and 
while the swelling as shown in the photo- 
graph was large when the patient stood, 
it was less noticeable when he reclined. 
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The temperature was 1o1°F. The pain, 
intolerable when he stood, was relieved 
when the patient lay down. The swelling, 
according to the patient, had entirely 
disappeared for a time a few weeks before 
following several days of treatment with 
hot applications. The leg was tender, but 
normally soft. 

A soft tissue x-ray showed neurosarcoma 
deep underneath the muscles and this 
diagnosis was confirmed by exploratory 
operation! I have seen this confusion 
between varicose veins with phlebitis 
and sarcoma more than once and can 
testify to the difficulty at times of diag- 
nosis. In one case, associated with sub- 
cutaneous hemorrhages there was the 
misleading fact that another surgeon had 
previously explored the leg three times by 
operation without finding the sarcoma. 
But the sarcoma was there. An ordinary 
roentgenogram is entirely inadequate in 
such cases and may be misleading. A 
soft-tissue roentgenogram is often helpful, 
and should be taken when there is room for 
doubt. 

The photograph of a patient in a wheel 


chair (Fig. 3) was taken after she had come 
to her physician, asking him to inject her 
varicose veins. He had studied in my 
clinic the week before and was led to 
believe there might be further circulatory 
trouble of undetermined origin in this 
patient, and postponed treatment. Only 
three days later she developed an acute 
gangrene of the leg, requiring high amputa- 
tion. This patient goes up and down the 
main street of her town in a wheel chair 
with her stump obvious to all. Imagine 
the complications in which the doctor 
would have been involved if he had 
injected her veins just before the gangrene 
of the whole leg followed! 

Injection of varicose veins should rarely 
be attempted when pulsation can be 
palpated in neither the dorsalis pedis 
artery, nor the posterior tibial artery, or 
where there are other indications of other 
circulatory diseases, for reasons which 
have been discussed fully together with a 
full report of this case.!*?%?! I wish that 
people who jump to use the varicose 
vein needle on any kind of patient would 
pause long enough to look at this picture. 
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ASE REPORTS» 


SRAEL first employed the term “car- 
buncle of the kidney,” and established 
it as a distinct clinical entity in 

urological nomenclature. The term “car- 

buncle of the kidney” designates an 
infection of the kidney caused by a member 
of the coccus group, usually the staphylo- 
coccus, which is secondary to an infection 
elsewhere caused by the same organism, 
the lesion of the kidney having the same 
gross appearance as the initial lesion. 

It is, in fact, a metastatic renal involve- 

ment from a healed or active staphylococ- 

cus lesion such as a carbuncle of the neck, 

a furunculosis, an osteompelitis or a 

simple paronychia. 

The apparent rarity of this condition, 
as Judged from the paucity of cases re- 
ported in the literature, may be due to 
the fact that this designation is not 
generally employed by writers; or it may 
be due to failure of surgeons to note this 
lesion when operating upon cases of 
perinephritic abscess because of careless 
or incomplete exploration of kidneys on 
the affected sides. 

Carbuncle of the kidney must be differ- 
entiated from metastatic renal abscesses 
which are usually multiple, and at times 
bilateral. Barth attributes this lesion to 
the liberation of a clump of bacteria from 
an infected focus, which lodges in the 
ivmphatics of the renal parenchyma. He 
bases this conclusion upon the fact that 
‘is microscopical studies revealed organ- 
isms only in the connective tissue of the 
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renal parenchyma, and not in the glo- 
meruli, the inner portion of Bowman’s 
capsule, or in the renal tubules. He 
attributes the difference in character and 
behavior of the carbuncle from the meta- 
static renal abscesses seen in cases of 
fulminating osteomyelitis to an attenuated 
virulence of the organism. Mathe, however, 
is of the opinion that organisms are carried 
via the blood stream from the initial lesion, 
and lodge in an end artery of the kidney, 
usually within a cortical glomerulus, from 
whence the carbuncle arises. It usually 
starts as a central abscess which, as it 
enlarges, becomes flanked by a number of 
smaller abscesses. As the disease progresses 
these smaller foci coalesce and give rise 
to one large abscess which is characterized 
by a central slough surrounded by a zone 
of cellular infiltration extending into the 
adjacent parenchyma. At this stage the 
picture is that of a large solitary indurated 
and well-circumscribed abscess firmly cov- 
ered by a layer of indurated friable fatty 
capsule ( perinephritis). In the late stages 
the perirenal tissues surrounding the car- 
buncle may assume the consistency of 
cartilage. At times the lumbar muscles 
may also become sclerotic. 

A fully mature renal carbuncle may 
follow one of three courses. It may remain 
localized as a single inflammatory tumor. 
It may go on to suppuration and the 
infection may extend through the cortex 
and true capsule of the kidney to give rise 
to a perinephritic abscess, a course quite 
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frequently followed (87.5 per cent of the 
author’s cases). Or the abscess may extend 
centrally and break into the calices and 
pelvis, setting up a pyelocystitis, and 
finally heal spontaneously. This latter 
course is rarely followed. The character 
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of 87.5 per cent; the loss ranging from « 
few pounds to as much as 40 pounds 
(R. F.). Pain was present in all. An 
outstanding feature of renal carbuncle 
was the relative paucity of urinary symp- 
toms, such as frequency and dysuria, 


Duration 
Prev. In- Assoc. Fever w.B.c. in 
Name Focus fection &| por Urin. Bladder| | Weight Kidney | P.S.P. | Culture 
Diag. of | | Sympt. Chills | Urine 
2 Infected Urine 
Carb. = 
A. R. | R| Abscess of} 11 wks. | 7 wks. Frequency F. ° Good Not 
It. labia D — 2q.h. made 
maj. 1x 


Boil on rt. None 
arm carb. 
on back 


of neck 


Abscess on Nocturia 


rt. hand 


. |Consid. 


10 days | None 


Boils on It.| 1 mo. 
arm, ax- 
illa & hip 


.| Good 9 


min. 


40 Ibs. + 


Boil on rt. 
elbow & 
over body 


min, 


Boil on It. 
shoulder 


3 mos. 
quency 


N — 2x 


Increased fre- 


D — 10 — 15x 


F. & C. |10—-15 Ibs. | Clumps of | Good 


Ww.B.c. 


Clumps 
b. coli 


Boil on rt. 
buttock quency 
D — q.h. 


N — 4x 


Increased fre- 


min. 


of the lesion, which is encountered at 
operation or autopsy, therefore depends 
largely upon the pathological process 
followed by the initial renal lesion. 


SYMPTOMS 


The patient may be acutely ill with 
high fever, or, what is more frequent, he 
may appear chronically ill with fever 


ranging from 100 to 100°F. Of the 8 
patients forming the basis of this report, 

(25 per cent) were acutely ill (A. R. 
and R. F.). All of them had some elevation 
in temperature. Chills were present in 
6 (75 per cent). Loss of weight was present 
in all but one case (A. K.), an incidence 


frequency being present in only 3, cases, 
while dysuria was absent in all. 

Physical examination practically always 
reveals costovertebral tenderness over the 
affected side. In this series tenderness 
was elicited in all cases. Bulging or 
tumefaction may frequently be seen in 
the affected loin. It was found in all the 
patients of this group. Palpation of a 
tender mass in the lumbar region is of 
great diagnostic importance. In 5 of the 
8 patients in this group (62.5 per cent) 
such a mass was palpable. The urinalysis 
is frequently negative. In only one case 
in this group (C. G.) were clumps of 


— 
q | 
J. J. |g2/M|R Few F.&C +| Few w.s.c. | Good 
— 
R. F. |40/F|R F. Occ. w.B.c 
G.H. |32)F/L| o |2mos. None o 0  |Good 4| 
min. 
O. D. |20/M| R 2 wks. 2 yrs. None ° F. & C. |10 Ibs. +/Occ. w.s.c. | Good 4 ° 
| 
A. K. |52/M/L Occ. |F.&C.| o Good 6 
4 | | 
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leucocytes found in the bladder urine; 
while in 2 others an occasional leucocyte 
was noted; in all the others the urine was 
free of cellular elements (75 per cent). 
Although Baum found 6 positive cultures 
in urines obtained from 5 cases of perineph- 
ritic abscesses, and in 2 cases of kidney 
abscesses, cultures made upon urines ob- 
tained. by ureteral catheters from the 
affected kidneys in this series were sterile; 
except in one case (C. G.) where the 
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the enlargement appeared to occur in that 
part of the kidney which was the seat of 
the carbuncle. This latter phenomenon is 
well illustrated in the case of C. G., where 
the carbuncle involved the lower pole of 
the kidney. 

3. Changes in the pyelogram. Only 
rarely can one ascertain definite changes 
in the pelvis or calices from the pyelogram. 
Clubbing of the minor calices was noted 
in one case (L. B.). In 2 cases a mild dilata- 


Diag- 


Costo- 


Compli- 


vert. Bulg- nosis cating | Treat-| Bacteriolog. Duration 

Be: Tender-| ing X-ray Find. Prior | OPeration| perine- | ment Resert of Pes | in Mew. Results 
” ness to Op. phritis 


eration of psoas margin carb. 


Enlarge. of rt. kidney; oblit-| Renal | Excision & + 
drain. 


Drain. | Staph. alb. 1 month Cured 


Enlarge. of rt. kidney; club 


of rt. psoas margin 


Renal | Excision & ° 
bing ofminor calyces; oblit.| carb. | drain. 


Drain. | Staph. alb. 2)4 months | Cured 


Staph. alb. 1 month Cured 


Slight dilatation of pelvis; 
obliteration of rt. psoas 
margin 


Renal 
carb. 


Excision & 
drain. 


+ Drain. 


Slight enlargement of rt. 
kidney; obliteration of rt. 
psoas margin 


Renal 
carb. 


Excision & 
drain. 


Staph. alb. &/|1 month 
aur. 


Cured 


Obliteration of psoas mar- 
gin; bizarre pelvis 


Renal 
carb. 


Excision & 
drain. 


Staph. alb. 1 month 


Cured 


Obliteration of both psoas 
margins fuzziness of rt. 


Renal 
carb. 


Excision & 
drain. 


Staph. alb. I month 


Cured 


lower calyx 


Pelvis dilated; kidney en- | Renal 
larged; partial obliteration | carb. 
of rt. psoas margin 


Excision & 
drain. 


Staph. aur., | 1 month Cured 
hemolyt.; B. 


coli 


+ | + 


Obliteration of psoas margin) Renal | Excision & a 
carb. drain. 


Staph. Cured 


hemalyt. 


Drain. 


urines obtained from both kidneys showed 
a growth of B. coli. 

The outstanding roentgenological find- 
ings observed in this group of patients 
are, in the order of their frequency: 

1. Obliteration of the psoas margin on 
the affected side. This sign was observed 
in all the cases. While the margin was 
completely effaced in most, it was partially 
obscured in the others. 

2. Enlargement of the renal silhouette 
o! the affected kidney. Evidence of en- 
largement of the renal shadow was noted 
in one-half of the cases of this group. 
While in some there was a diffuse enlarge- 
ment of the entire renal shadow, in others 


tion of the pelvis was observed. The lack 
of such alterations is due to the fact that 
the inflammatory lesion in only rare 
instances involves the drainage system of 
the kidney. 

4. Axial deviation of the kidney. Devia- 
tion of the long axis of the kidney was 
noted in only one case (A. K.). In this case 
the lower pole of the kidney was rotated 
away from the spine; the deviation being 
due to a collection of pus mesial to the 
lower pole of the kidney. I believe that 
if this sign was actually sought, it would 
be noted in more cases associated with 
perirenal exudates. 
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AGE AND SEX INCIDENCE 


The youngest patient in this series was 
twenty, and the oldest fifty-two years of 
age. Five of the 8 patients were females 
(62.5 per cent). 


SIDE OF INVOLVEMENT 


The right kidney was involved in 6 cases, 
an incidence of 75 per cent. 


PRIMARY FOCUS 


A history of a preexisting furuncle or 
carbuncle in some other part of the body 
was obtained in all but one case. In the 
case of G. H. no such history could be 
elicited. In one case the original focus 
was noted one year prior to the onset of 
renal symptoms. In 4 cases the primary 
lesion occurred in from four to eleven 
weeks preceding the diagnosis of renal 
carbuncle, while in 2 cases the exact time 
of occurrence of the skin infection could 
not be definitely ascertained. The average 
time interval is from two to five weeks. 
The writer, in 1929, was able to collect 
24 cases, including 2 of his own, and in 
only 3 of them the two conditions occurred 
simultaneously. Israel reported one case 
in which the original lesion was a carbuncle 
of the neck, and the resultant lesion a 
carbuncle of the upper pole of the kidney; 
and Jordan reported 2 cases, in one of 
which the original lesion was a carbuncle 
of the gluteus, and the other in which 
the initial lesion was an infected lacerated 
finger. 


DURATION OF SYMPTOMS REFERABLE 
TO AFFECTED KIDNEY PRIOR TO 
OPERATION 


The time interval between the onset of 
renal symptoms to the time of operation 
ranged from three and one-half weeks to 
two years (O. D.), the average time 
being six weeks. 


BACTERIOLOGY OF PUS OBTAINED 
AT OPERATION 


Staphylococcus albus was isolated in pure 
culture in 5 cases (62.5 per cent). In one 
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case there was a pure culture of Staphylo- 
coccus aureus, while in another there was 
an accompanying Staphylococcus hemo- 
lyticus and Bacillus coli. In another case 
the Staphylococcus hemolyticus was pres- 
ent with the Staphylococcus aureus. 


PORTION OF KIDNEY INVOLVED 


In 2 cases the carbuncle was situated 
in the upper pole of the kidney (25 per 
cent); in 4 it occupied the lower pole 
(50 per cent); and in 2 the lesion occurred 
in the body of the kidney (25 per cent). 


ASSOCIATED LESIONS 


A positive blood culture of Staphylo- 
coccus hemolyticus was obtained in one 
case (C. G.) prior to operation. The 
blood stream was, however, free of organ- 
isms one week after operation. In 7 of 
the cases (87.5 per cent) there was a 
co-existing perinephritic abscess. 


DIAGNOSIS 


From the literature one would be led 
to believe that the diagnosis of renal 
carbuncle was extremely difficult to make, 
since In 22 cases reported up to 1929, 
only 4 were diagnosed prior to operation 
(Kretschmer 2, and Barth 2). In the 
present series of 8 cases, the diagnosis of 
renal carbuncle was made in all of them 
prior to operation. A history of a preexist- 
ing furuncle, carbuncle, paronychia or 
osteomyelitis is of the greatest significance 
in a patient complaining of fever, lumbar 
pain and presenting a tender mass in the 
flank. Negative urinary and cystoscopic 
findings serve as good corroborative evi- 
dence of a renal carbuncle. 

The differentiation between a carbuncle 
of the kidney and an acute embolic 
metastatic renal infection characterized 
by a number of miliary abscesses studding 
the cortex may, at times, be impossible. 
In the latter condition, the patient is 
usually much more toxic, the temperature 
is higher, and the degree of tenderness 
in the involved flank is much more pro- 
nounced. Since perinephritic abscess ac- 
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companies most of the carbuncles of the 
\idney, it is well nigh impossible to make 
« clear differentiation between the abscess 
involving only the perirenal tissues and 
the one in which the perirenal space is 
secondarily involved from a cortical renal 
abscess. It is the writer’s opinion that 
the vast majority of perinephritic abscesses 
are secondary to abscesses within the 
kidney. 


TREATMENT AND RESULTS 


Although the literature indicates neph- 
rectomy as the procedure of choice in the 
treatment of renal carbuncle, incision and 
drainage with excision or gentle curette- 
ment of the lesion was the procedure 
employed in all of the author’s cases. 
Zinn reported 4 cases treated by this 
method. Furniss reported a case of a 
woman with a perinephritic abscess fol- 
lowing a boil on the neck fourteen days 
previously, in which incision and drainage 
of the perinephritic abscess had to be 
followed by nephrectomy; the kidney 
was removed showing a carbuncle at its 
lower pole. Similar cases were reported by 
Fischer and Eisendrath. Primary neph- 
rectomies were performed in the cases 
of Mathe, McWilliams, Kretschmer and 
Israel. Barth reported 4 cases in which 
recovery followed primary excision of the 
carbuncle, and 3 additional cases in which, 
following preliminary incision and drain- 
age, the kidneys had to be extirpated. 
Israel reported one case of primary neph- 
rectomy and another in which nephrec- 
tomy was performed subsequent to incision 
and drainage. Recovery was noted by 
Jordan in 4 cases treated by incision and 
drainage of the carbuncle. Excellent results 
were obtained in the 8 cases here presented 
in which conservative treatment, consist- 
ing of incision and drainage accompanied 
by excision or gentle curettement of the 
carbuncle, followed by wound dakiniza- 
tion, was instituted. Up to 1929, 2 fatalities 
were reported, one by Zinn where a car- 
bi nele of the upper pole of the right kidney 
s incised and drained, and one by 
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Kretschmer in which nephrectomy was 
performed for a carbuncle of the upper 
pole of the right kidney. 


Case 1. Mrs. A. R., aged thirty-four, was 
first seen September 28, 1927, complaining of 
pain in the right upper abdomen and right 
flank, with fever of seven weeks’ duration. 
Eleven weeks previously an abscess of the left 
labia majora was incised and drained. Acute 
appendicitis was diagnosed by the family 
physician, and appendectomy performed six 
weeks previously. The pain in the lumbar 
region, however, increased in severity. She 
voided every two hours during the day and 
once at night, but had no other urinary 
symptoms. 

The physical examination revealed a tender 
mass in the right flank. The skin over this 
region was slightly reddened and the lumbar 
muscles were rigid, the rigidity extending 
around and involving the lateral abdominal 
muscles. Rectal temperatures 99.4°F. Hemo- 
globin 62 per cent. Urinalysis was negative 
save for a trace of albumen. 

Cystoscopy was negative. X-ray of the uro- 
genital tract revealed an enlarged right kidney 
with an obliteration of the right psoas margin. 
Right pyelogram revealed distortion of the 
minor calyces. 

Operative Findings: Indurated fatty capsule; 
carbuncle of the upper pole of the kidney. The 
carbuncle was incised and drained. Culture: 
Staphylococcus albus. 

Result: The patient made an uneventful 
convalescence and was discharged well and 
has remained well. 

Case 1. Mrs. L. B., aged forty-nine, was 
first seen September 8, 1927, complaining of 
chills, fever, backache and loss of weight of 
five weeks’ duration. Five weeks previously a 
carbuncle of the right thigh was incised. Al- 
though the wound healed, fever persisted. She 
felt weak and lost considerable weight. Appetite 
was poor. There were no urinary symptoms. 

Physical examination revealed right upper 
abdominal rigidity, spasticity of the muscles 
of the right flank and marked right costoverte- 
bral tenderness. Bimanual examination re- 
vealed a tender mass in the right flank. 
Temperature 101°F. Urinalysis negative. 

Cystoscopic findings negative. X-ray findings: 
Enlarged right kidney. Pyelogram shows 
clubbing of minor calices. 
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Operation: The kidney was adherent to sur- 
rounding tissue. A mass of indurated friable 
fat was densely adherent to the center of the 
convex border of the kidney over an area about 
1 inch in diameter. The upper and lower poles 
of the kidney were free. The center of the renal 
mass over the cortex was of stony-hard con- 
sistency. The fatty capsule could not be 
stripped from this portion of the kidney. The 
carbuncle was incised and the base of the 
abscess swabbed with iodine. The wound was 
drained and dakinized. Culture: Staphylococ- 
cus albus. 

Result: Convalescence uneventful. 
has remained well to date. 

Case m1. Mr. J. J., aged forty-two, was 
first seen October 31, 1928, complaining of 
pain in the right lumbar region with chills and 
fever and loss of weight of two weeks’ duration. 
Two months previously he had an abscess on 
the palm of his right hand. 

Physical examination revealed right costo- 
vertebral tenderness and rigidity of the lumbar 
muscles and upper right rectus muscle. Save 
for an occasional leucocyte the bladder urine 
was negative. 

Cystoscopic Findings: Slight middle lobe 
hypertrophy of the prostate. The urine from 
the right kidney contained several leucocytes. 
While the Staphylococcus aureus was isolated 
from the bladder urine, the specimens obtained 
from both kidneys were sterile. Roentgeno- 
logically the urogenital tract showed no ab- 
normalities except for an indistinctness of the 
right psoas margin. The preoperative diagnosis 
was carbuncle of the right kidney. 

Operative Findings: Marked perinephritis; 
carbuncle of the upper pole of the kidney with 
perinephritic abscess. Procedure: Incision and 
drainage with subsequent dakinization. Cul- 
ture: Staphylococcus albus. 

Course: The patient was discharged from the 
hospital on the twenty-eighth day after 
operation, following an uneventful convales- 
cence. He has remained well up to date. 

Case 1v. Mrs. R. F., aged forty, was first 
seen May 8, 1933, complaining of pain in the 
right lumbar region, fever ranging to 104°F., 
loss of weight and nausea of ten days’ duration. 
For one month prior to the onset of the lumbar 
pain she had boils on the left arm, axilla and 
one large carbuncle on the left hip which 
was still unhealed. There were no urinary 


Patient 


symptoms. 
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Physical examination revealed a large tender 
mass in the right flank and marked right 
costovertebral tenderness. A granulating wound 
was seen on the left hip. Blood count showed a 
leucocytosis of 14,200 with 78 per cent poly- 
morphonuclears. Temperature 100.4°F. 

Cystoscopy was negative with the exception 
of an occasional erythrocyte in the specimens 
from both kidneys. The bladder urine showed a 
faint trace of albumen and a few red blood 
cells. Cultures taken of the urines from the 
bladder and both kidneys were sterile. 

Roentgenologically the right renal shadow was 
slightly enlarged and the right psoas margin 
was indistinct. Diagnosis prior to operation 
was carbuncle of the right kidney. 

Operative Findings: The right kidney was 
enlarged and “frozen” into the surrounding 
structures. The peritoneum was firmly adherent 
to the renal capsule below and anteriorly. 
There was a marked perinephritis with peri- 
nephritic abscess. Exploration of the kidney 
revealed a large carbuncle in the body of the 
kidney extending toward the upper pole. Pus 
obtained was Staphylococcus aureus. Proce- 
dure: Incision and drainage with subsequent 
dakinization. 

After a prolonged convalescence patient was 
discharged well and has remained well. 

Case v. Mrs. G. H., aged thirty-two, was 
first seen June 6, 1933, complaining of pain in 
the left loin, chills, fever, sweats and loss of 
weight of two months’ duration. There were no 
urinary symptoms. Save for a sinusitis, no 
history of a primary focus could be elicited in 
this case. 

Physical examination revealed left costoverte- 
bral tenderness. Temperature 101.8°F. Bladder 
urine negative. 

Cystoscopic findings were negative. Culturally 
the urines from both kidneys and bladder were 
sterile. Roentgenologically the urogenital tract 
was essentially negative save for an effacement 
of the left psoas margin. Intravenous urography 
showed a bizarre appearance of the left renal 
pelvis. 

Preoperative Diagnosis: Carbuncle of the left 
kidney. 

Operative Findings: The fatty capsule was 
markedly thickened and intimately adherent 
to the kidney. Situated in the lower pole of the 
kidney there was a large carbuncle. Procedure: 
Incision and drainage and gentle curettement 
of the base of the carbuncle, with subsequent 
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dakinization. Culture taken from the carbuncle 
showed a growth of Staphylococcus aureus and 
hemolyticus. 

Following an uneventful convalescence, the 
patient was discharged well. 

Case vi. Mr. O. D., aged twenty, was 
first seen July 6, 1933, complaining of pain 
in the right lumbar region, with occasional 
chills and fever of two years’ duration. He had 
lost 10 pounds in the past five weeks. After 
careful questioning the patient could not recall 
the presence of a primary focus two years ago, 
but stated that he had an infected cyst removed 
from his right elbow two weeks previously. 

Physical examination revealed exquisite ten- 
derness in the right costovertebral angle, and a 
fullness in the right lom. Bladder urine showed 
a faint trace of albumin and a few red blood 
cells. There were no urinary symptoms. 

Cystoscopic Findings: Urine from the right 
kidney contained a few red blood cells and an 
occasional leucocyte. The specimens of urine 
from the bladder and both kidneys were 
sterile on culture. 

Roentgenological Findings: An obliteration 
of the right psoas margin. 

Preoperative Diagnosis: Carbuncle of the 
right kidney. 

Operative Findings: Subcutaneous tissues, 
muscle and perirenal fat markedly sclerotic. 
There was a large perinephritic abscess and a 
carbuncle of the lower pole of the kidney. The 
pus was cultured and showed Staphylococcus 
albus. Procedure: Incision and drainage, and 
subsequent dakinization of wound. 

Following a stormy convalescence charac- 
terized by episodes of hyperpyrexia, he was 
discharged from the hospital five weeks after 
operation in excellent condition. 

Case vu. Mrs. C. G., aged twenty-seven, 
was first seen July 25, 1933, complaining of 
pain in the right loin with chills and fever of 
three and one-half weeks’ duration. For three 
months she had had boils on the skin. She was 
also treated for attacks which were diagnosed 
angioneurotic edema. During the past few 
weeks she had lost considerable weight. She 

voided ten to fifteen times during the day and 
two to four times at night. 

Physical examination revealed an acutely 
toxic patient, twenty-seven years of age. The 
outstanding features of the examination were 
inemia, an enlarged tender mass in the right 
loin with exquisite right costovertebral tender- 
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ness. Blood culture was positive for Staphy- 
lococcus hemolyticus. 

Cystoscopic Findings: Swelling of the right 
ureter orifice. Catheter encountered an obstruc- 
tion at the ureter orifice, and also at 16 cm., 
both of which were overcome. Urine contained 
pus. Diminished indigo-carmine output from 
the right kidney. Cultures taken from both 
kidneys showed B. coli. 

Roentgenological examination revealed a defi- 
nite enlargement of the lower pole of the right 
kidney. The pyelogram was negative save for a 
slight blunting of the minor calices. 

Preoperative Diagnosis: Carbuncle of the 
lower pole of the right kidney. 

Operative Findings: Marked perinephritis 
with perinephritic abscess. The entire lower 
pole of the kidney was involved in a carbuncu- 
lar mass. Culture taken of the pus showed 
Staphylococcus aureus, Staphylococcus hem- 
olyticus and Bacillus coli. Procedure: The 
carbuncle was excised and the wound drained 
and dakinized. 

Following an extremely prolonged and 
stormy convalescence characterized by high 
elevation in temperature, the wound finally 
closed and the patient was discharged from the 
hospital in excellent condition. It is of interest 
to note that the blood culture was sterile 
immediately after the operation, and remained 
so throughout the period of convalescence. 

Case vi. Mr. A. K., aged fifty-two, was 
first seen October 23, 1933, complaining of 
pain in the left loin, fever and chills, and 
weakness of four weeks’ duration. He voided 
every hour during the day and four times at 
night. One week prior to onset of symptoms, a 
large boil was incised on the right buttock. 

Physical examination revealed a moderate 
enlargement of the left kidney with marked 
left costovertebral tenderness. A slight bulging 
could be made out in the left flank. Tempera- 
ture 100.6°F. Bladder urine showed a faint 
trace of albumen and an occasional red and 
white blood cell. 

Cystoscopic Findings: Urine obtained from 
the left kidney contained an occasional red 
blood cell and leucocyte. Specimens were all 
sterile on culture. 

Roentgenological Examination: The outstand- 
ing features of the x-ray examination were an 
outward deviation of the lower pole of the left 

kidney, a moderate enlargement of the left 
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renal shadow, and an effacement of the left 
psoas margin. 

Preoperative Diagnosis: Carbuncle of the left 
kidney with perirenal abscess. 

Operative Findings: Marked thickening and 
induration of the fatty capsule of the kidney. 
On stripping the capsule away from the 
posterior parieties, there was an escape of 
thick grumous pus. The lower half of the 
kidney was exposed and a carbuncle occupying 
the posterior surface of the pole of the kidney, 
near the hilus, was found. The carbuncle was 
incised and gently curetted; the wound was 
drained and dakinized. Cultures of the pus 
showed a growth of Staphylococcus aureus and 
hemolyticus. 

The patient is now convalescing normally 
at the hospital. 


SUMMARY AND CONCLUSIONS 


1. Carbuncle of the kidney is a distinct 
clinical entity. 

2. Out of 8 cases in this series, 5 were 
females. 

3. In 75 per cent of the cases the right 
kidney was involved. 

4. A history of pain and tenderness in 
the lumbar region accompanied by fever and 
loss of weight, with a scarcity of urinary 
symptoms, especially when following a car- 
buncle or furuncle elsewhere in the body, 
is extremely suggestive of this condition. 

5. Cystoscopy offers little aid in 
diagnosis. 

6. Roentgenologically an effacement 
of the psoas margin with an enlargement of 
the renal silhouette on the affected side is 
very suggestive of this disease. Absence of 
psoas margin -was noted in all cases of this 
group, while an enlarged renal silhouette 
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was seen in 50 per cent of the cases. 

7. A bulging in the flank was noted in 
all of the cases of this group. 

8. Since perinephritic abscess so fre- 
quently accompanies carbuncle of the 
kidney (87.5 per cent in this series), it is 
encumbent upon the surgeon when operat- 
ing for a perinephritic abscess to carefully 
explore the kidney in order to rule out a 
possible co-existing carbuncle. 

9. The lesion is usually produced by 
an organism of attentuated virulence 
of the staphylococcus group. 

10. Extreme conservatism is indicated 
in treating these cases. The procedure 
of choice, as noted in this series of 8 cases, 
is simple incision and drainage. Nephrec- 
tomy should be reserved only as a pro- 
cedure of last resort. 

11. Wound dakinization has proved an 
extremely valuable means of curtailing 
postoperative convalescence. 

12. The prognosis is good, especially 
when intervention is instituted early. 
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WILMS TUMOR OF THE KIDNEY 


REPORT OF CASE WITH A REVIEW OF THE LITERATURE* 


SAMUEL J. SINKOE, M.D., Major F. Fow er, M.D. AND Louis BERGER, M.D. 


ATLANTA, GA. 


ENAL neoplasms in children are 
said to occur frequently yet a 
review of the literature reveals 

surprisingly few reports. Bugbee and Woll- 
stein in a review of 4903 autopsies performed 
on infants and children report no case of 
renal malignancy. In studying the figures 
given by Warner of neoplasms occurring 
in children, 20.4 per cent were renal 
tumors, whereas in adults only 0.5 per cent 
involved the kidney. Of 16,565 cases of 
malignancy treated at the Memorial Hos- 
pital for cancer and allied diseases, only 
16 cases were embryonal adenosarcomas. 

Both sexes are affected; however some 
of the earlier writers found a greater 
incidence in males. The age incidence 
ranges from stillborn infants to adults. 
In Wilms’ series of cases the greatest 
frequency occurred at three years. Dean 
and Pack give three years as the average 
age. The majority of tumors occur before 
the age of seven, with two and three years 
as the ages of greatest incidence. They 
are commonly unilateral although bilateral 
tumors have been reported. Both kidneys 
have apparently the same frequency of 
involvement. Most of the reported cases 
had a negative family history. 


GENEALOGY 


The conclusions concerning the origin 
of these tumors are not in accord. The 
four most common theories are: 

1. Displacement of embryonic cells, the 
outstanding authorities being Cohnheim, 
Ribbert and Brock. 

2. Origin from the nephrotome. This 
apparently receives the support of most 


of the investigators and was advanced by 
such authorities as Wilms, Weigert, Muus, 
Ranvier, Fraser and Ewing. 

3. Origin from the end of the Wolffian 
body which gives rise to the renal pelvis 
and calyces. Supporters of this view are 
Birch-Hirschfeld, Eberth and Doederlein. 

4. Brosin in 1884 stated that these 
tumors probably arise from endothelium, 
but he has not gained any adherents 
among those who have investigated this 
condition. 

The tumor presents certain character- 
istics which strongly supports Cohnheim’s 
view as to the etiological factor concerning 
the origin of tumors in general. In brief, 
he advanced the idea of embryonic cells 
becoming isolated in some organ of the 
body. In this state they possess energy 
of growth and may differentiate into 
more mature types of cells. These cells 
lie dormant in adult tissues and upon 
being stimulated, they grow with that 
embryonic vigor and may differentiate 
into more mature types. 

Ribbert adheres to Cohnheim’s view in 
so far as the general principles are con- 
cerned, but modifies it with the conception 
that the isolation of the embryonic tumor 
cells can occur in any stage of life and that 
this isolation is brought about by irregular 
growth of other tissues. A tissue growing 
in this manner cuts off a group of cells 
from its normal relations and those isolated 
cells give rise to the tumor. In his theory 
he points out that a growth of some other 
tissue may be the fundamental factor 
initiating the origin of a tumor. In the 
embryonal tumors he stresses the presence 


* Read before the Georgia Urological Association, Savannah, Georgia. 
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of all the germ layers and believes the 
cause to be an aberrant sex cell which has 
become incorporated in the tissues of the 
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Fic. 1. Appearance of patient showing enlarged 
abdomen, due to left renal neoplasm. 


embryo during its early development. 

In 1 Wilms’ monograph was pub- 
lished, and his name has often been 
associated with this type of tumor, many 
referring to it as a Wilms tumor. It is 
Wilms’ contention that the tumor arises 
from the nephrotome. The undifferentiated 
mesenchymal cells which surround the 
nephrotome become included with the 
cells from the nephrotome and give rise 
to muscle, cartilage and fat, which is 
found occasionally in these neoplasms. 
The round cells which make up the alveoli, 
he believes arise from that part of the 
Wolffian body which enters into the 
formation of the adult kidney. 
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PATHOLOGY 


Grossly, the tumors are usually solid, 
globular to oval in shape, do not transmit 
light and are often lobulated. They may 
arise in any portion of the adult kidney. 
Many investigators give findings which 
seem to show a predilection for the poles. 
Some cases show a definite origin from the 
pelvis. They are encapsulated and do not 
invade the kidney in early states as does a 
carcinoma, but destroy by compression, 
and it is not a rare finding to see thinned- 
out renal tissue covering a part of the 
tumor. The mass is often so fused that 
separation of the compressed renal tissue 
from the fibrous capsule is impossible. 
In the late stages, the tumor may be 
found growing through the capsule. 

On cut section, the lobules of the 
tumor may be separated by fibrous parti- 
tions, the color varying from gray to 
pinkish yellow. The general consistency 
is firm, but the pinkish yellow areas are 
soft, moist and friable. 

An accurate microscopic description 
of one tumor would probably not fit 
another because the appearance is so 
varied; however, there are certain general 
characteristics which are usually demon- 
strable. The more common microscopic 
picture is of the mixed type of tumor. 
In this, there is the embryonal fibrous 
stroma in which tubules, muscle, fat, 
bone and cartilaginous tissue may be 
found. The types of cells and their number 
vary in the different tumors. The stroma 
varies from very loose to fairly compact. 
One may see the undifferentiated round 
mesenchymal cells, or elongated fibroblasts 
depending upon the developmental state. 
Smooth or striated muscle is commonly 
present. The cells usually show mitotic 
figures in great abundance. 

The epithelial elements show large and 
small undifferentiated cells. In some speci- 
mens they assume the cuboid form, while 
in others, the columnar type predominates, 
but the characteristic feature is the pres- 
ence of different types of epithelial cells 
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in the same tumor. They have dark- 
-taining nuclei and scanty cytoplasm. 
(hese cells usually are grouped in forma- 


Fic. 2. Flat roentgenogram showing marked displace- 
ment of left catheter beyond mid-vertebral line. 
There was no excretion of urine from left kidney. 
Right normal. 


tions resembling renal tubules. In some 
places they appear as solid cords or as 
nests of dark-staining cells surrounded by 
a myxomatous matrix. The tubules as a 
rule show a single layer lining of epithelial 
cells and close study usually shows the 
presence of a delicate basement membrane. 
In certain specimens, the tubules are 
ated, suggestive of cyst formation. 
Another common characteristic feature 
the large sinusoid-like capillaries. The 
alls of the blood vessels are thin, consist- 
ing only of a single layer of endothelium. 
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SYMPTOMATOLOGY 


The symptoms produced are interesting 
when compared with those that are 


Fic. 3. Bilateral pyelogram. Right renal pelvis appears 
normal. Left shows marked distortion of renal 
pelvis. Sodium iodide is seen as rounded irregular 
areas, collected at upper pole. At operation, embry- 
oma was found to extend beyond midline, causing 
ureteral deformity. 


present in adults who have tumor of the 
kidney. In most cases this tumor does not 
present any symptom referable to the 
genitourinary tract. Usually, the first 
sign which is noted is a mass in the 
abdomen, or an enlarged abdomen. In 
almost every instance, this is the complaint 
which brings the patient to the doctor. 
Accompanying the enlargement, there gen- 
erally is a history of listlessness and 
malaise. Next in frequency are gastro- 
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intestinal symptoms. Constipation is a Anemia is a common finding. 
Physical examination generally reveals 
a mass in the abdomen which feels smooth 


frequent complaint. There may be attacks 
of colicky pain during the constipated 


Fic. 4. Specimen removed (mesial aspect). Note 
irregular, lobulated appearance of tumor. 


stage and it is not unusual to have alter- 
nating attacks of diarrhea and constipa- 
tion, resulting from interference with the 
intestinal mechanism by the new growth. 
Vomiting is an infrequent sign, being 
present in these cases in which the tumor 
produces an obstruction in the bowel. 
Loss of appetite, and weight are frequent 
complaints. 

Genitourinary symptoms are not the 
common findings in these cases. There may 
be frequency and hematuria. An uncom- 
mon complaint is retention. Albuminuria 
does occur in some cases and the appear- 
ance of this symptom following pressure 
on the tumor is considered by some to be 
a valuable diagnostic sign. 

Fever is a very frequent finding, and 
usually does not rise very high in the 
early stages of the disease; however, in 
cases where cachexia is present the eleva- 
tion may be marked. In early cases, fever 
may range from normal to 100.5°F. and 
in late cases it may reach 104°F. It is 
usually of the intermittent type. 

When the neoplasm produces pressure 
on the iliac veins, there may be edema 
of the lower extremities. If the portal 
circulation is obstructed, ascites is present. 
This usually occurs in the terminal state. 
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Fic. 5. Lateral aspect of tumor. 


in early stages. Later it may feel lobulated. 
In tumors where necrosis is present or a 
fairly large hemorrhage has occurred in its 
substance, palpation of the mass may 
impart a fluctuant “cystic-feeling.” The 
mass may move with respiration, if it is 
adherent to surrounding structures. 


DIAGNOSIS 


The diagnosis of a Wilms tumor is 
comparatively simple with the aid of the 
cystoscope and pyelography. The history 
of an abdominal mass or progressive en- 
largement of the abdomen in a young child, 
associated with positive urological findings, 
are usually sufficient to establish a diag- 
nosis. Catheterization of the ureters will 
usually reveal absence of urinary excretion 
on the affected side. In addition, the 
pyelogram will often show a definite 
filling defect of the renal pelvis. 

Other intra-abdominal masses. which 
must be ruled out are: hydronephrosis, 
pyonephrosis, polycystic kidney, retro- 
peritoneal lymph gland enlargement, en- 
largements of the spleen, ovarian cysts, 
fecal impaction, tumors of the adrenal! 
gland, tuberculous peritonitis, psoas ab- 
scess, and in some instances hepatic 
and pancreatic tumors may have to be 
considered. 
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Hydronephrosis is rare in childhood 
and imparts a “cystic-feeling”’ on palpa- 
tion. A complete urologic examination 
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Enlargements of the spleen may of- 
fer difficulty in differentiation from 
adenosarcoma of the left kidney. Splenic 


Fic. 6. Photomicrograph (low power) showing Wilms embryonal renal adenocarcinoma. 


will usually rule out this disease. 

Pyonephrosis can be ruled out by 
presence of pus and blood in urine, septic 
temperature, elevated white cell count, 
and positive urologic findings following 
a cystoscopic examination. 

Polycystic kidney is bilateral and can 
be easily discounted. The pyelogram is 
characteristic. 

Lymph gland enlargements offer the 
most troublesome differentiation and in 
some cases the diagnosis can only be 
established on the operating table or at 
autopsy. A differentiating feature of retro- 
peritoneal sarcoma is the presence of 
resonant intestines around the dullness 
of the tumor. Enlargements of the mes- 
enteric glands are usually more superficial 
ani are palpable in the region of the 
um. dilicus. 


enlargements are situated more toward 
the diaphragm, usually more superficial 
and this combined with negative urologic 
findings will enable one to make the 
distinction. 

Ovarian cysts are uncommon in children, 
usually bilateral and may be palpated 
on rectal examination. Pyelogram will 
also aid in the diagnosis. 

Fecal impactions can usually be dif- 
ferentiated on history of obstipation and 
x-ray findings following a barium enema. 

Tumors of the adrenal gland which 
do not give endocrine disturbances and 
invade the kidney substance can only 
be differentiated on the operating table. 
The presence of endocrine imbalance may 
aid in the diagnosis. 

Tuberculous peritonitis and psoas ab- 
scess may be excluded by absence of 
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pulmonary findings, negative skin test, 
and the urologic findings. 

In the right side, the possibility of 
hepatic and pancreatic new growths may 
have to be considered. In these cases there 
may be gastrointestinal symptoms which 
are usually more severe than arise in 
conjunction with renal adenosarcoma. This 
finding coupled with negative pyelogram 
usually will exclude kidney pathology. 


TREATMENT 


The successful treatment of the disease 
depends upon the early recognition of the 
tumor. Opinion is divided as to what 
procedure is the most efficient. Some urol- 
ogists recommend radical surgical measures 
followed by intensive radiation postopera- 
tively. Dean and Pack recommend the 
cautious application of external radiation. 
After the tumor has diminished consider- 
ably in size or has entirely disappeared, 
nephrectomy should be performed. 

The results obtained by radiation alone 
are disappointing. These tumors are quite 
radiosensitive and will regress in size when 
subjected to this treatment. However, 
they acquire the phenomena of radio- 
resistance and after repeated exposures 
it will take increasingly larger doses to 
keep the tumor confined. After careful 
reviews of the literature, the writers 
found no reported cures by the use of this 
method of treatment alone, but in con- 
junction with surgery it is of immense 
value. 

Some investigators have advanced the 
idea of exposing the tumor by a laparot- 
omy and implanting radium seeds within 
it. This procedure subjects the patient to a 
major operation and in our present status 
there is no means by which one can 
determine when the new growth has been 
entirely destroyed, thus causing consider- 
able difficulty. It is, therefore, not a 
procedure of choice. 

In cases where metastases have occurred, 
surgical measures are countraindicated and 
palliation secured by radiation alone. 

Even in this stage of the disease, there may 
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be a marked regression of the symptoms 
and life prolonged for a_ considerable 


length of time. 


CASE REPORT 


On April 16, 1932, there was admitted to the 
pediatric service of Grady Hospital, a white 
girl, three years of age, with a provisional diag- 
nosis of abdominal tumor. 

The mother gave the following history: The 
child was perfectly well until ten months ago 
when she noted an enlargement of the child’s 
abdomen, which continued to progressively 
increase in size. She immediately summoned 
her family physician who referred the case to 
the Steiner Clinic for the Treatment of Cancer 
and Allied Diseases. At this institution, the 
patient was given several x-ray treatments, 
which produced a marked diminution in the 
size of the mass with apparent improvement in 
her general condition. The patient was dis- 
charged with instructions to return in a few 
months. In the meantime, she continued to 
feel fairly comfortable, until the day prior to 
her admission to the hospital, when she com- 
plained of severe pain below the umbilicus. 
The mother administered an enema and 
repeated this in thirty minutes, with little 
relief. The patient continued to suffer and a 
physician was summoned. Castor oil was 
prescribed which relieved her temporarily. 
The pain recurred and another physician was 
summoned, who advised hospitalization for 
diagnosis and treatment. 

Physical examination revealed a fairly well- 
nourished and developed white girl about three 
years of age. The findings were essentially 
negative except for pallor of the skin and 
mucous membranes. The abdomen was well 
rounded and protuberant. Palpation revealed 
a definite, well-outlined cystic tumor, about 4 
inches in diameter, which involved the lower 
left abdominal quadrant. The mass was 
smooth, not tender and apparently fixed to 
surrounding structures. 

Blood examination showed the following: 
R. B. C. 4,150,000; hemoglobin 75 per cent; 
W. B. C. 12,300; polymorphonuclears 87 per 
cent; lymphocytes 13 per cent. 

Wassermann reaction negative Mantoux 
reaction negative. 

Cystoscopy: Following the usual cystoscopic 
preparation, the patient was given a light ether 
anesthesia and cystoscoped. There was nothing 
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unusual in the appearance of the bladder. The 
mucous membrane was normal and the ureteral 
orifices appeared in their usual location. There 
was no evidence of any pathological condition 
present. Both ureters were catheterized easily 
with No. 4 catheters. Clear urine soon appeared 
from the right catheter, but no urine at all 
appeared from the left. It was at first believed 
that the left catheter was blocked, but a larger 
catheter, known to be patent, was inserted 
with the same result. There was no excretion of 
urine at all from the left kidney. A flat plate 
and a pyelogram were then made which showed 
the following: The right kidney was normal, 
but on the left side, the kidney was apparently 
replaced by a large mass, the left ureter being 
displaced beyond the midline. The radiopaque 
material which was injected could be seen as 
rounded areas at the upper pole of the mass. 

In view of the findings on physical examina- 
tion and the urologic report, a diagnosis of 
neoplasm of the left kidney was made and 
operation decided upon. 

Operation: A left lumbar extraperitoneal 
incision was made and a large lobulated cystic 
mass exposed, extending from behind the ribs 
on its upper margin, its lower portion reaching 
to the iliac crest. The tumor was very large and 
was adherent to the surrounding tissues. The 
pedicle was replaced by tumor structure and 
several areas in the mass were cystic and 
necrotic. Following clamping and ligation of 
the perirenal vessels and the pedicle, the tumor 
mass was freed and delivered, the operation 
bemg completed as quickly as possible. The 
patient was immediately given saline and other 
supportive measures, but succumbed the 
following day. An autopsy was not obtained. 

The following microscopic report was sub- 
mitted by Dr. Jack Norris of the department of 
pathology: “The sections are from the kidney, 
and show several characteristics. In places 
there are groups of ill-formed but well-defined 
and well-stained rounded cells that are infiltrat- 
ing and which tend to form atypical tubules 
which simulate kidney structure. In places the 
tubular structures are lost, and the cells are 
but dense collections of a specialized epithelial 
type. Mitotic figures are fairly numerous. The 
cytoplasm is reduced. The nuclei stain intensely 
but tend to vacuolate. Surrounding the cellular 

.usters there is a very definite primitive con- 
nective tissue stroma which tends to radiate in 
many directions and separates the tumor cells 
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into groups. There are numerous but ill-formed 
vessels in the stroma, which have very thin 
walls, with only a single layer of endothelium. 
In other regions of the tumor, the cells have 
lost their rounded characteristic and seem 
elongated and spindle shaped. They are inter- 
lacing and interspersing, this latter feature 
suggesting a sarcoma. This, however, may be a 
compression effect. There are also present areas 
of hemorrhage and necrosis. Impression: 
embryonal carcinoma.” 


CONCLUSIONS 


We wish to emphasize certain facts in 
connection with this case, which verify 
the findings of other clinical investigators. 
A diagnosis should be made as early as 
possible and proper therapy immediately 
instituted. Recognition of renal pathology 
due to neoplastic involvement is not 
difficult with the aid of a complete urologic 
study. Early operative interference offers 
the best prognosis. If the tumor is found 
to encroach upon adjacent vital structures, 
the outlook is not favorable, due to 
surgical shock and frequency of recurrence. 
The curative value of x-ray and radium is 
questionable when they are used alone, 
however, in conjunction with surgery, 
they may be of considerable value. 
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T is one of the inexplicable character- 

istics of Americans to want bizarre 
and useless souvenirs of this and that 
occasion, and sometimes without any 
occasion. Some humorist has even said 
that America really entered the World 
War to get souvenirs. While this facetious 
remark does injustice to one of the most 
solemn and sacred things in American 
history, it is of importance in focussing 
attention on one of our foibles. 

There seems to have been a particular 
craze to make ornamental lamps, vases, 
cigarette containers, etc., from projectiles 
and shell casings. This could be dismissed 
with amused tolerance if it were not that 
so many fatal and mutilating injuries 
have resulted from the accidental explosion 
of dud, or supposedly dead, shells collected 
as souvenirs. 

The handling of artillery projectiles 
and explosive ammunition of all kinds, 
including duds or unexploded shells, re- 
quires specialized knowledge which the 
average individual does not have. This 
fact has never received general recognition; 
on the contrary, the average individual 
feels at liberty to handle unexploded 
shells with impunity. This is due to the 
erroneous impression that all shells which 
have been fired and failed to explode are 
harmless. This is far from true. In fact, 
it can be said that as a rule, unexploded 
shells are even more dangerous than the 
shell before it has been fired from the 
particular gun. 

Without going too much into detail, 
projectiles and bombs explode in three 
ways, or combinations of these ways; 
by impact alone, by percussion through 
the medium of a plunger and a small 
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accessory charge, and on time fuses. 
Time fuses are seldom used on military 
projectiles; the dangerous qualities of 
bombs are more generally recognized, and 
besides, they do not have enough indi- 
viduality to become attractive as orna- 
ments. The large majority of artillery 
projectiles explode by means of some 
variant of percussion. Consequently, the 
reason why these projectiles explode sec- 
ondarily, after failing to explode when 
fired, is of practical interest. 

Since the case histories reported in this 
article are of individuals injured by the 
explosion of the 37 mm. shell, the explana- 
tion of how and why a dud shell explodes 
will be limited to this type of projectile. 
For the benefit of those unfamiliar with 
armament, the 37 mm. gun is an infantry 
weapon used chiefly against machine guns 
and light tanks. It is a flat projecting 
cannon of 1.45 inches calibre, which 
came into use during the World War, 
and was adopted by the American Army 
at that time. The shell weighs 114 pounds, 
and so the gun has come to be regarded 
as the modern prototype of the old time 
one-pounder. The shell is of convenient 
size and weight to handle, attractive in 
appearance, and apparently desirable for 
ornamental purposes to those who care 
for that sort of thing. 

When the 37 mm. gun is fired under 
usual conditions, the projectile becomes 
armed; that is to say it will explode on 
impact with the earth at the end of its 
trajectory or any other intervening objec- 
tive, through the mediation of a plunger 
and percussion charge contained within 
the projectile itself. The process of be- 
coming armed is the result of the plunger 
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being freed by mass inertia to fall into the 
percussion element, and so detonate the 
explosive encased within the projectile. 
if for any reason the plunger is not dis- 
lodged from its position in the fuse, and so 
fails to strike the percussion charge, the 
shell does not explode when it strikes the 
earth. It may never explode, unless han- 
dled roughly or jarred in some way, and 
particularly so, if the jar comes when the 
nose of the projectile is pointing upward. 

A slight jar, then, on a dud projectile 
may suffice to dislodge the plunger and 
allow it to fall and strike the percussion 
element which inevitably results in ex- 
plosion of the shell. This is precisely the 
manner the projectiles were exploded 
in the case histories detailed in this 
article. In all instances the shell was 
being held, nose up; in one instance the 
shell was tapped on an iron bed; in another 
it was placed upright on the floor smartly. 


Case 1. H.W. D., a white soldier, married, 
aged twenty-nine, was admitted to Station 
Hospital, Fort Riley, Kansas, about 7.00 P.M. 
November 24, 1932, in acute shock with severe 
multiple gunshot wounds of the right hand and 
left foot, resulting from the accidental explosion 
of a 37 mm. shell. The soldier had picked up the 
projectile a few days previously while engaged 
in fighting a fire on the target range, and had 
taken it home with the idea of making an orna- 
mental lamp. The shell was what is called a 
dud; that is to say, one which had been fired 
srom the gun in the usual way, but which for 
fome reason had failed to detonate. At the time 
of the accident the soldier was manipulating 
the shell in the kitchen of his home, while his 
wife was engaged nearby, preparing the 
evening meal. He stooped over and with his 
right hand placed the projectile nose up, 
smartly on the floor, and the explosion resulted. 

His right hand was almost blown to bits: the 
thumb, middle, ring and little fingers were 
avulsed, the distal half of the fourth and fifth 
netacarpal bones being destroyed, as well as 
the distal phalanx of the index finger. The soft 
parts of the hand were extensively lacerated 
and contused. There were two wounds on the 
medial surface of the left foot; one near the 
riddle aspect which was severe, penetrating 
ceeply into the plantar muscles, and in which 
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the skiagraph revealed an irregularly quadri- 
lateral foreign body, 3 x 4 cm. A smaller wound 
in the skin over the os calcis contained a small 
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Fic. 1. Fragments of a 37 mm. projectile removed from 
left foot and left leg in Cases 1 and 11, respectively. 
One additional fragment, not shown, was removed 
from left heel in Case 1. 


foreign body, 12 x 5 mm. 

All wounds of the hand were immediately 
debrided with plastic modeling of stumps of 
the digits, and loose closure by suture of flaps 
fashioned from lacerated soft parts. The 
wounds of the left foot were debrided, the 
foreign bodies removed and the wound 
dakinized. | 

All wounds healed kindly without develop- 
ment of severe infection, osteomyelitis of bone, 
or loss of function except that due to loss of 
members. Physical therapy was utilized to 
improve the functional capacity of the hand 
stump which consists of the two proximal 
phalanges of the index finger and that portion 
of the body of the hand, except the thumb, 
included to the radial side of a line drawn 
roughly from the root of the index finger to a 
point on the skin surface at the upper third of 
the fifth metacarpal bone. The resultant 
deformity necessitated discharge of the soldier 
on certificate of disability, March 4, 1933, 
approximately four months after the receipt 
of injuries. 

Follow-up, one year after injuries, shows that 
the patient has had no subsequent trouble, can 
earn his living, and appreciates the conserva- 
tism which saved him a useful part of his hand. 
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Case u. N. D., white married woman, 
aged forty, large bony frame and very stout, 
was admitted to Station Hospital, Fort Riley, 


Fic. 2. Fragments of 37 mm. projectile removed from left forearm (fragment 6) and left thigh in Cases m1 and 
iv. Fragments a and c were removed from thigh in Case tv; they were in close proximity to shattered femur. 


Kansas, November 24, 1932, with a compound 
comminuted spiral fracture of the lower half 
of the left tibia, caused by being struck in the 
leg with a large fragment of a 37 mm. shell. 
The shell had accidentally exploded as it was 
being handled by her husband in the kitchen 
of their home. She was about six feet from the 
point of burst of the shell and was thrown to 
the floor by the force of the blow. 

Skiagraphs disclosed a large rectangular 
fragment, 6 X 3 cm., lying against the tibia at 
the point of fracture. The wound was immedi- 
ately debrided, the foreign body removed, the 
fracture reduced and temporarily placed in a 
posterior Cabot splint. The wound was dakini- 
zed for six days; the limb was then encased in 
plaster with a window to observe the progress 
of healing in the wound. The wound healed 
nicely in fifteen days and convalescence was 
uneventful except that development of callus 
and new bone was slow. 

Physical therapy protected the joints above 
and below the fracture. General hygienic 
measures, reduction of excess weight, viosterol, 
gradually increasing weight-bearing, and other 
measures accelerated union however; three 
months after the accident patient had firm 
bony union without deformity. She walked 
without limp and attended to her usual duties 
without complaint. 

Check-up nearly one year after the accident 
gives no history of succeeding osteomyelitis 
or other disability. 

Case 1. W. W.S., white male, member of 
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the K— National Guard, was admitted to the 
Station Hospital, Fort Riley, Kansas, 7.30 
p.M., August 25, 1933, with a penetrating gun- 


shot wound of the left forearm caused by the 
accidental explosion of a dud 37 mm. projectile. 
The shell was being examined by the patient 
and a comrade while sitting on an iron bunk in 
their tent at a Summer Camp of Instruction. 
He had just handed the shell to his comrade 
who dropped it and it fell against the side bar 
of the bunk. The explosion occurred immedi- 
ately. Patient was well within the radius of 
burst for shell fragments but only one fragment 
struck him. 

The wound of entrance was on the medial 
surface of the upper third of the left forearm. 
The skiagraph revealed an irregular oval- 
shaped foreign body in the muscle tissue on the 
posterior medial surface of the left elbow, no 
injury to bone or other important soft parts. 
A foreign body 3 X 2 cm. was removed through 
an incision over its site; the wound of entrance 
debrided and all wounds sutured. 

The wound healed slowly with some drainage 
but the soldier was discharged from the hospital 
sixteen days after injury without apparent loss 
of any function. Subsequent history of the 
case is that there have been no unfavorable 
sequelae to date. 

Casetv. H.B. M., a white male, member of 
the K— National Guard, was admitted to the 
Station Hospital, Fort Riley, Kansas, 7.30 
p.M., August 25, 1933, with multiple severe 
gunshot wounds of both thighs, the penis, right 
hand and face. He was severely shocked. The 
circumstances surrounding his ‘injuries were 
those of Case 11, detailed above, except that 
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the patient was holding the shell in his right 
hand and so bore the full brunt of the explosion. 
The right hand was almost pulpified, skin, 
tendon, and muscle in ribbons, necessitating 
amputation of the distal two phalanges, index 
finger of the right hand, and the distal phalanx 
of the right thumb. 

There was a compound comminuted fracture 
at the middle third of the left femur; the skia- 
graph revealed two large quadrilateral foreign 
bodies, about 4 X 2.5 cm., in contact with 
shattered bone at the site of fracture. The glans 
penis was severely lacerated and the terminal 
portion of the penile vrethra opened. The 
second left upper incisor and the two central 
upper incisor teeth were fractured, the frag- 
ments in situ requiring extraction. The lacer- 
ated wounds of the thighs, lip, and alveolar 
border of the superior maxilla were of moderate 
severity. 

After appropriate shock treatment including 
dextrose intravenously, under spinal anesthesia 
(spinocaine), all wounds were debrided and 
partially sutured; plastic closure of the shat- 
tered hand was accomplished even though the 
result appeared dubious; the urethra was 
closed over an in-dwelling catheter; the frac- 
tured left femur was reduced openly and 
suspended with skeletal traction in a half-ring 
Thomas splint with attachment allowing knee 
joint motion. 

Although much dirt, bits of clothing, and 
other debris were removed from the wounds, 
they all healed kindly except the wound in the 
left thigh leading to the site of fracture. It was a 
matter of surprise and most gratifying to see 
the prompt response of the right hand to the 
healing process; it healed entirely in about 
sixteen days but left the distal phalanges of 
the second and ring fingers ankylosed in 
flexion. The fractured femur reduced nicely and 
was maintained in correct position easily. 
At the end of seven weeks firm union was 
present, but the area of united bone was small 
due to the loss of bone from comminution at 
the time of fracture. Unfortunately about 
October 20, skiagraphic evidence of sequestra- 
tion determined the presence of an osteomyeli- 
tis; a sinus on the medial skin aspect of the 
thigh was draining freely. Two months lacking 
tv.o days after the accident, the middle of the 
le.t femur was widely exposed through a lateral 
incision, the sinus tract enlarged for through- 
and-through drainage, sequestra removed, 
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other diseased bone removed by curettage, and 
the wounds packed with vaseline gauze. A 
double hip and body spica of plaster was 
applied for immobilization; windows were cut 
for dressings. The patient reacted poorly to 
operation and vigorous stimulant and sup- 
portive measures were necessary for several 
days. However, he has gradually improved and 
became free of elevations of temperature; the 
wounds in the thigh took on healthy granula- 
tions quickly; the discharge diminished 
steadily and there was every indication of a 
steady progression to complete cure of the 
osteomyelitis. 

At this stage, the patient and relatives 
insisted on removing him to his home, very 
much against the advice of his surgeons. It will 
be understood, of course, that the outcome is 
now problematical in this case. Extended 
physical therapy, braces, etc., will be required 
before weight-bearing can be permitted, and 
the final determination of the functional disa- 
bility remaining is a matter for conjecture 
under the circumstances. 


In the military service the greatest 
attention is paid to the prompt demolition 
of unexploded projectiles. This is accom- 
plished by a personnel who possess the 
requisite knowledge and means to do so 
safely. In addition, stringent orders forbid 
any unauthorized person to handle or 
have in his possession such projectiles. 

In spite of all these precautions it 
occasionally happens that civilian com- 
ponents of the Army and in some instances 
regular soldiers violate these orders either 
through ignorance or careless disregard of 
consequences. 

In the final analysis, a realization of 
his own personal responsibility must be 
brought home to each individual who may 
take advantage of an opportunity to 
pick up such shells. It nearly always 
happens that more than one person is 
hurt in the explosion, and frequently it is 
an innocent party, as the radius of burst 
at which the shell fragments are effective 
is about 15 feet. 

It is believed that wide dissemination 
of knowledge of the dangerous qualities of 
dud shells should result in fewer accidents. 
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LTHOUGH congenital relaxation 
A of the joints is by no means 
common, this condition has been 
observed in 5 cases during the past five 
years at Shriners’ Hospital for Crippled 
Children, St. Louis Unit. Two of these 
were reported by Key' in 1927. In his 
cases, this condition seemed to be a sex- 
linked characteristic in a family of four 
boys and five girls; being present in the 
father and the male children. The two 
observed at that time were brought to the 
Hospital because of associated club foot 
deformities. 

During the past year 3 addition cases 
were observed, consisting of two girls 
and one boy. One of the girls and the boy 
were brother and sister, and were interest- 
ing from the standpoint that they were 
the middle two children of six, and also 
because of the presence of an associated 
dwarfism. 


Case 1. The boy, C. S., aged fourteen, 
history No. H157, was brought to the Hospital 
on October 2, 1931 because of difficulty in 
walking. The family history is entirely negative 
for similar deformity, although the informant 
was unable to go farther back than the grand- 
parents. There are five other children in this 
family, one sister having a similar condition, 
two sisters and two brothers apparently normal. 
There were two children born dead. 

Patient’s past history is essentially negative. 
The mother states that during the period of 
gestation she noticed life at the usual time and 
the movements of the fetus were as strong 
and frequent as her other children. As far as 
could be determined the patient was born 
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at term and was of normal size. Soon after 
birth the increased motility of the fingers, 
wrists, ankles and toes was noted. Patient was 
very slow in sitting up, not doing this until 
two years, and did not stand or walk until 
five years of age. At this time it was noted 
that the patellae were out of place and there 
was a gradual increase in the knock knee 
deformity. During this time it was noted that 
the patient did not grow as fast as the other 
children in the family, but there has never been 
any disproportion between the trunk, the head 
and the arms. 

Examination revealed a boy, well nourished, 
but very small for his age, being no taller than 
a normal boy of three years. Although the head 
was somewhat large in proportion to the rest 
of the body, this was not marked. The skull 
was inclined toward dolichocephalic in type. 
Measurement from one temporal area over 
the vertex to the other was 10! inches. The 
biparietal distance measured the same way 
was 11 inches. The occipitofrontal circum- 
ference 23 inches. The suboccipitofrontal 
21 inches. Suboccipital bregmatic 201% inches. 
The facies was alert and, although his intelli- 
gence quotient was not measured accurately, 
he would be considered somewhat below par 
mentally. However, I believe that this was due 
to lack of opportunity, rather than any inher- 
ent lack of intelligence. 

The body musculature was flabby, as well 
as the subcutaneous fat. There was.no evidence 
of paralysis, and one could not say that there 
was much decrease in strength for age. On 
contracting the muscles did not have the firm 
feeling usually noted when normal muscles 
are contracted. The biceps and triceps reflexes 
were obtained as well as the achilles. However, 
it was impossible to obtain the knee jerk be- 
cause of the deformity in this region. Although 
the arm was short, it did not give the appear- 
ance of being out of proportion to the rest 
of the body. The tips of the fingers came down 
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past the middle of the thigh. The arm measured 
22 inches in length. The acromion to the 
olecranon measured g*4 inches. The ole- 


Fic. 1. Case 1. Aged fourteen, compared with normal 
boy of same age. Note that if elbows were straight- 
ened tips of fingers would come below middle of 
thigh. Also note that fingers are not short and stubby. 


cranon to styloid process measured 6 inches. 
The fat pad of the palm and fingers was very 
flabby and gave the feeling that the fatty 
tissue was not bound down very tightly by the 
connective tissue. The fingers were compara- 
tively long, that is, although they were not 
tapering, they were by no means stubby. The 
passive motions of the interphalangeal and 
wrist joints were markedly increased, it being 
possible to hyperextend the fingers and wrist so 
that the tips of the fingers could touch the dor- 
sal surface of the forearm. They could be 
flexed so that the tips of the fingers could touch 
the volar surface and, in fact, the palm of the 
cand could almost be placed on the volar 
surface of the forearm. Curiously enough, 
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although there was slight lateral motion present 
in the elbow joint, extension of this joint was 
blocked at 15 degrees. From this he had a 


Fic. 2. Lateral hypermotility of knees in Case u. X, 
anterior surface of thigh. 


normal range of motion. To palpation the head 
of the radius seemed to be somewhat posterior 
to its normal position and this may have been 
a factor in the limitation of motion. X-ray 
did not help in explaining the limitation. 
Motility of the shoulder joint was normal. 
There was apparently no instability of the 
shoulder joint. The trunk was apparently in 
fairly good proportion to the extremities, 
measurements being 15 inches from the sym- 
physis pubis to the sternal notch. From the 
umbilicus to the vertex of the skull measured 
1816 inches. Back had the normal curves 
present and there was no undue hypermotility. 
The legs were inclined to be somewhat short in 
proportion, but not unduly so. Measurement 
from the anterior superior spine to internal 
malleolus was 22 inches; anterior superior 
spine to patella 12 inches; patella to lateral 
malleolus 934 inches. The musculature of the 
lower extremities was exactly the same as that 
of the upper, being very flabby. The plantar 
pad was exactly the same as described for the 
palm only more so. The pad over the os calcis 
could be picked up very easily. The toes were 
not stubby and showed exactly the same 
amount of hypermotility as the fingers, it 
being possible to hyperextend the toes so they 
would lie on the dorsum of the foot. The ankle 
joint was quite stable. The knee joint showed a 
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knock knee deformity with a lateral dislocation 
of the patella. It was possible to move the knee 
laterally as well as anteroposteriorly. Hyper- 


Fic. 3. Hyperextension of fingers and wrists in one of 
Key’s cases. 


extension went to 15 degrees beyond the 
straight line. From that there was the normal 
range of flexion. The hip joint was stable. It 
was impossible to pull the head of the femur 
away from the acetabulum. 

Laboratory examination showed the urine 
to be normal; w.B.c. 11,000; Kahn test nega- 
tive; platelet count 175,000; blood calcium 
12.6 mg.; blood phosphorus 4.3 mg.; basal 
metabolism rate plus 26 per cent. Although 
these basal determinations on children are 
notoriously inaccurate, it is significant to note 
that during this test this patient was very calm. 

Case u. The history and physical findings 
of the boy’s sister, V. S. aged eleven, record 
No. H156, are essentially the same as this 
boy’s, except of course, she is smaller. Al- 
though her history states she was able to sit 
up at nearly the usual time she has never been 
able to walk. She presented the same patellar 
dislocation, but in addition to this she had a 
marked knock knee deformity with resulting 
shortening of the structures on the outside 
of the knee joint, so that although there was 
lateral motion in the knee joint, correction 
of the knock knee was impossible due to short- 
ening of the iliotibial band and the biceps 
tendon. Her general proportions were much 
the same and the hypermotility was exactly 
the same even to the limitation of motion at the 
elbow joint. The character of the fat pads 
of the sole and palm was also the same. Her 
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basal metabolism rate was plus 46 per cent and 
the same notation was made that the patient 
was unusually quiet for a child. The blood 
calcium was 10.9 mg.; blood phosphorus 5 mg.; 
platelet count 200,000; Kahn test negative. 

X-ray examination of both children revealed 
a sella turcica which was at the lower limits of 
normal size. The rest of the skeleton presented 
no abnormalities except possibly some eccentric 
atrophy due to lack of use. While in the hospital 
treatment was directed toward overcoming 
the dislocation of the patellae which consisted 
of the routine transplantation of the patellar 
ligament to the inner border of the tibia. In 
the girl this was combined with lengthening 
of the structures on the lateral aspect of the 
thigh. 

It is interesting to note that the subcuta- 
neous tissue was unusually tenacious and the 
tendons and ligaments seemed frayed out and 
glistening white in color. The entire gross 
picture reminded one very strongly of immature 
veal. The muscles were pale in color, and thin 
and flabby. Microscopical examination of 
ligamentous and muscle tissue was negative. 

Case 11. Girl, V. S. aged nine and one-half 
years, record No. H167. She came in because 
of a deformity of the spine which is of eight 
and one half years’ duration. The family history 
is entirely negative for similar deformities. Six 
other children of the family are alive and well. 
History states that when child was born her 
bones were very flexible, so that, the mother 
states, she could roll the forearm up to the 
elbow. Pasteboard splints were worn for first 
several months to prevent deformities resulting 
from this flexibility. The bones gradually 
became more firm. At about six months of age 
the kyphosis was first noted and has gradually 
increased to the present time. There have been 
no neurological symptoms. The development 
of the child seemed to be normal, in that she 
stood up at the usual time and walked at 
about the usual time. _ 

Examination revealed a girl of nine years 
in whom there was a very marked kyphosis 
and scoliosis supposed to date from birth. 
Local examination of the spine showed that 
by lifting the patient by the head a considerable 
amount of straightening of the kyphosis and 
scoliosis occurred. It was also noted that the 
child’s neck was extremely movable, especially 
in extension as she could place her head back 
against the kyphosis. In examining the extrem- 
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ities, It was found that the bones were 
extremely small. There was marked hyper- 
extension of the wrist and all of the joints of 
the fingers; very slight hyperextension of the 
elbows. Shoulder joint motion was about 
normal. The clavicle could be easily dislocated 
at the sternoclavicular joint. The knees could 
be hyperextended about 25 or 30 degrees with 
considerable lateral relaxation of the knees. 
The toes could be hyperextended as could the 
ankles. In fact the feet could be placed in 
almost any-position. The child walked with a 
marked valgus and, covering the sole of the 
foot, especially the heel, was a soft, heavy, very 
thick fat pad. The os calcis palpated through 
this fat pad seemed about half the size of the 
bone in a normal child of her age. There was a 
marked flaring of the ribs and funnel chest 
which, in all probability, was due to position 
and not to rickets. There was no disturbance 
of the nervous system. No symptoms of cerebel- 
lar lesion. Sclerae were not blue. Child had a 
very steady gait when walking. No history of 
any fractures. Laboratory examination showed 
urine negative, Kahn negative, blood calcium 
12.4 mg., blood phosphorus 4.5 mg. X-ray 
of the spine showed only the deformity with 
possibly a suggestion of wedging of the verte- 
bral bodies. No destructive process was seen. 


Since these children have been dis- 
charged to their homes, one of Key’s 
cases has returned to the Hospital because 
of a rocker foot deformity on the right. 
At his previous entrance to the Hospital 
he had bilateral talipes equinovarus de- 
formities which were quite easily manipu- 
lated. However, on the right the rocker 
foot deformity occurred of such degree 
that the patient could hardly walk because 
of pain in the callus under the cuboid. 
His treatment consisted of a stabilization 
of the foot with lengthening of the heel 
cord, and at this time ligamentous and 
muscle tissues were removed for micro- 
scopical examination. Nothing abnormal 
was seen in any of the microscopical 
sections. 
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Because Sobel’ reported hypermobility 
of the joints in essential or primary 
hypotonia in young children, we thought 
it might be interesting to test the strength 
of this boy’s muscles with a spring balance 
and compare the findings with those of 
normal children of the same age. We were 
surprised to find that, although his muscles 
were flabby to palpation, the strength of 
his muscles was as good or better than 
boys’ of the same age. It would seem 
from this that hypotonia and muscle 
strength are not necessarily correlated. 
It is reasonable to expect, however, that 
hypotonic muscles would probably not be 
as strong as otherwise normal muscles. 

It is our feeling that the hypermobility 
of the joints is due to a congenital relaxa- 
tion of the ligaments and that hypotonia 
of the muscles may be a further manifesta- 
tion of the same process, or secondary, 
because of lack of use. We feel further that 
the character of the fat pads is a feature 
which distinguishes this condition from 
all others in which hypotonia is a dominant 
feature. This flabbiness of the fat pads 
can easily be explained on the same basis 
that the fibrous connective tissue is relaxed 
and not holding the fat under tension. 

It is rather interesting to note that with 
the exception of the brother and sister 
in the one family, both families gave no 
history of similar conditions for at least 
three generations. The associated dwarfism 
in the brother and sister offer some very 
interesting speculation as to the cause. 
It is our feeling that this is probably of a 
pituitary origin because they do not have 
the build, facies, and fingers that are 
characteristic of achondroplastic disease. 
Cretinism can be ruled out by the fact 
that there is fairly good proportion of the 
extremities to the body, and the fact that 
their basal rate is high. 


1 Sobel, J. Essential or primary hypotonia in young 
children. Med. J. er Rec., 124: 225-230 (Aug. 18) 1926. 
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HE treatment of fracture of the 
spine by the surgeon is attended with 
neurological considerations. On the 

basis of symptoms found one must surmise 

what is occurring in the spinal canal and 
then decide what to do about it. It has 
been stated that if there is complete loss of 
nervous function in the extremities after 
fracture of the spine, laminectomy is 
unnecessary and hopeless. And yet there 
is no certainty that irreparable injury 
to the cord is present if complete lower 
limb paralysis occurs after such injury. 

The surgeon is compelled to consider 
whether symptoms are due to lacerations 
of the cord or nerves, or pressure by 
displaced bone, or hemorrhage. Also the 
aspect changes if injury is below the first 
lumbar vertebra where the spinal cord 
ends. Temporary pressure on the cord 
by absorbable exudate or edema can cause 
irrecoverable injury to the unsheathed 
fibers of the cord, whereas regeneration 
could occur in the peripheral nerves 
composing the cauda equina because they 
have neurilemma sheaths from which 
regeneration of the axon would occur. 

This case is presented because it offered 
several interesting problems and the solu- 
tion of them is suggestive of a certain point 
in the treatment of injury to the lumbar 
spine. 


CASE REPORT 


Mrs. O. C., aged twenty-two, entered the 
W. W. Backus Hospital September 28, 1931, 
having jumped from a second story window an 
hour before admission, landing on her feet. 

Family History: Father, mother, two brothers 


and three sisters living and well, no familial 
diseases. Patient married three years, has had 


FRACTURE OF THE FOURTH LUMBAR VERTEBRA 


WITH PARAPLEGIA 


SIDNEY VERNON, 


WILLIMANTIC, CONN. 


178 


M.D. 


two children. Husband died of pernicious 
anemia one year ago. 

Past History: Has had childhood diseases, 
frequent colds, tonsillectomy in childhood, 
amenorrhea of two months’ duration, “‘rheu- 
matic pains” in legs for three months. 

Physical examination reveals heart and lungs 
negative, teeth in poor condition. 

She was suffering from back pain and com- 
plete paralysis and loss of sensation in the lower 
extremities at the time of admission. No 
reflexes could be elicited. Her senses were 
apparently quite clear. Roentgen ray examina- 
tion showed compression fracture of the fourth 
lumbar vertebra. 

A bed was prepared for her by putting 
boards under the mattress. A Bradford frame 
was put on the bed and three sand bags about 
4 inches in diameter and 22 inches long, were 
placed across the frame to form a pyramid. 
Two pillows were placed over this pyramid 
making a fairly considerable mound. She was 
placed on the frame so that the lumbar spine 
rested over the sand bags, causing a marked 
arching of her back. It allowed both the upper 
and lower parts of the body to be dependent 
from the lumbar spine and thereby cause mild 
traction by the weight of her body. Twenty- 
four hours later she could perceive dully a pin 
prick on her leg. On the second day after injury 
she could move her toes and appreciate sharp 
sensation from pin prick on her leg. On the 
third day she could move her feet about and 
on the fourth move her knees. Knee jerks 
could also be elicited. 

The patient was kept on the Bradford frame 
with her back in this highly arched position 
for about five weeks. Nursing care was quite 
simple under this arrangement. On November 
9 she was placed in a shell plaster cast whic) 
was applied to the posterior half of her body 
with her back in a highly arched position. O1 
December 2 the question of her amenorrhe 
was investigated. The uterus was found er- 
larged 4 cm. above the pubis. There were other 
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piysical signs suggestive of pregnancy and a 
c:agnosis of pregnancy was made. 

4 brace was made for the patient with which 
s>e was allowed to get up on her feet during the 
‘ater part of January. Numbness of the legs 
and weakness forced her return to bed and this 
reversal of improvement caused us to blame 
the enlarging uterus as the offender. Consulta- 
tion was held in order to determine the advisa- 
bility of allowing pregnancy to continue with 
complicating fracture of the spine. Interruption 
of pregnancy was decided upon but the opera- 
tion was delayed because of religious considera- 
tions. Cesarean section was performed on Feb- 
ruary 22, 1932, as it was felt that by this date 
there was as much possibility of viability of the 
child as the condition of the mother allowed 
waiting for. The patient was delivered of a 
seven months fetus which lived about five 
hours after birth. 

After operation the patient was placed back 
on the Bradford frame using the same arrange- 
ment of sand bags as before to produce marked 
arching of the back, and was given the usual 
postoperative care. 

On March 10, 1932, ankle clonus and a 
diminished patellar reflex on the left side were 
noted. She also dragged her left foot on walking 
at that time. These symptoms were inter- 
preted as being due to pressure on nerve roots 
caused by callus formation at the site of the 
fracture. 

Patient was allowed up during the last week 
of March 1932, but pressure of the brace on 
the abdominal wound area caused such dis- 
comfort that it prevented her from continuing 
to wear the brace and forced her finally to bed. 
Patient was removed to a state institution on 
April 10. 

A follow-up letter from the superintendent 
of this institution stated that she “‘was able 
to walk without a limp, could dance and did 
practically everything which all the girls did 
there. She did complain of pains in her back 
when first admitted but had no complaints for 
some time before leaving. She was in excellent 
condition when she left on December 24, 
1932.” The state official who visited her 
periodically reported that “‘in June, 1933 she 
had resumed her former occupation of factory 
work, was working six days a week and six 
hours a day and apparently getting no bad 
results physically.” 


Vernon—Fracture of Vertebra American Journal of Surgery 179 


A follow-up of roentgen-ray examinations 
showed on September 28, 1931, a compression 
fracture of the fourth lumbar vertebra; on 
October 13, 1931, moderate absorption in 
fourth lumbar vertebra; on January 16, 1932, 
callus formation. On March 10, 1932, there 
was a larger deposit of calcium than noted on 
previous examinations. 


This remarkably rapid return of func- 
tion makes it probable that the nervous 
pathway had been interrupted by pres- 
sure of bone displacement which was 
readily corrected by early maximum arch- 
ing of the back. The mechanism of this 
bony displacement is as follows: The 
crush of the body of the vertebra pushes 
it out of alignment with the rest of the 
vertebral column rotating the bone on a 
horizontal axis so that the upper or lower 
edge of the posterior side of the vertebral 
body encroaches onto the spinal canal 
pressing on its contents. Maximum early 
hyperextension causes quick realignment 
of the affected bone with relief of pressure 
which is tantamount to safe manipulation 
of the deformity. 

The forcible manipulation in hyperex- 
tension of Arthur Davis has some dis- 
advantages among which is the need for 
deep anesthesia. The method of Rogers 
of Boston requires a special apparatus and 
is not designed to attain an early correction 
of deformity. The method used here entails 
a minimum of equipment and a large 
degree of safety. 


CONCLUSION 


Complete paralysis and loss of sensation 
was followed by complete recovery of 
function without laminectomy and it is 
felt that maximum early hyperextension 
was the most important therapeutic factor 
that contributed to this result. This 
impels us to urge that where any period of 
watchful waiting is instituted before a 
contemplated laminectomy that this meas- 
ure be generously applied and make the 
operation unnecessary in some cases. 
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E feel that the following case 
should be placed on record, first, 
because of the rarity of the 

condition, and secondly, because although 

it turned out to be a benign inflammatory 
condition, it was diagnosed and operated 
upon as a carcinoma of the stomach. 


Mr. B. C. was admitted to the Church Home 
and Infirmary Hospital on October 31, 1932 
with complaint of sharp pain in the upper 
abdomen of six months’ duration. 

The patient is a fifty-five-year-old white 
married man. His family history and the 
events of his past life are essentially unim- 
portant so far as the present condition is 
concerned. 

Present Illness. His present trouble began 
six months ago with sharp pains in the upper 
portion of the abdomen which came on at any 
time of the day or night with no association 
with meals. The pains are worse when he lies 
on his left side. They are never bad enough to 
keep him awake at night. They do not radiate 
through to his back or shoulder nor in any other 
direction. There is no nausea nor vomiting 
associated with the pains. He has never been 
jaundiced. He has had no chills nor fever. 
There has been gradual loss of strength, 
particularly noticeable in the last two weeks. 
The patient has lost 20 pounds in weight since 
the onset of the pain. There is no history of the 
passage of either blood or mucus in the stools. 
He does not remember having ever swallowed 
any foreign body. The pain has been worse 
lately and he says the region above the 
umbilicus is tender to pressure. 

Physical Examination. (Positive Findings) 
Temp. 98°r., P. go, R. 20. 

The patient shows evidence of considerable 
recent loss of weight. The skin is loose, moist, 
warm, flushed and shows slight cyanosis. There 
is evidence of change due to rickets in the 
tibiae. There is slight sclerosis of the retinal 
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vessels. The tonsils are small, scarred and 
inflamed. The chest is slightly emphysematous 
and there are a few crepitant rales present at 
the bases of the lungs. The heart is moderately 
enlarged and there is a systolic murmur present 
which is transmitted towards the sternum. 
The peripheral vessels are slightly thickened. 
The blood pressure is 150/90. 

Special Condition. The abdomen is full, 
protuberant, thin-walled and slightly asym- 
metrical. The umbilicus is pushed to the right. 
There is moderate diastasis of the recti. There 
is present a little to the left of the midline in 
the epigastrium a firm irregular rounded tender 
mass about 6 X 10 cm. in diameter. This mass 
moves slightly on respiration. There is shifting 
dullness in the flanks and a fluid wave is 
present. There is a smaller, less tender, more 
movable mass in the hypochondrium to the left 
of the first mass mentioned. 

Laboratory Findings. Wassermann reaction 
negative. Hemoglobin 86 per cent; R.B.Cc. 
4,000,000; w.B.c. 8640. Vanden Berg reaction 
negative. Stool: negative for blood, typhoid 
and paratyphoid bacilli. Blood chemistry: 
N.P.N. 40.9. Sugar, 208 mg. on admission put 
ranged from 178 to 138 under treatment. Urine 
showed sugar, acetone and diacetic acid on 
admission, but cleared up under treatment. 
X-rays (Dr. Pierson) of the stomach and large 
bowel showed no filling defect. Stomach con- 
tents: (Ewald) free acid 1 per cent, total acid 
4 per cent. (Histamine) 25 min., free acid 25 
per cent, total acid 40 per cent. 

Impression. (1) Carcinoma of the stomach 
with metastases in the liver. (2) Mild arterio- 
sclerosis with hypertension and cardiac hyper- 
trophy. (3) Chronic tonsillitis. (4) Diabetes 
mellitus. 

Operation. Exploratory laparotomy; ex- 
cision of portion of stomach with adherent 
omentum and inflammatory tissue. 

Following the skin clean-up of iodine and 
alcohol, the patient was draped and a high left 
rectus incision was made. On opening the peri- 
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toneum the omentum was found plastered 
against the anterior abdominal wall. Efforts 
to free it made it necessary to remove a small 
area of parietal peritoneum. The mass which 
had been felt on palpation externally was 
found to be composed largely of omentum 
which bound together a portion of the greater 
curvature of the stomach and the transverse 
colon. The omentum was ligated and numerous 
adhesions were divided so that the colon was 
exposed. At one or two points it is probable that 
the serosa of the bowel was injured during this 
process. The whole mass now remained 
attached to the stomach anc it was felt wise to 
remove it together with a block of stomach 
wall; so this was done. Examination of the 
mass after removal suggested either a small 
diverticulum of the stomach with an inflamma- 
tory reaction about it or a perforation walled 
off by omentum. The stomach was closed with 
catgut and silk in three layers. The omentum 
was pulled over the suture line and the trans- 
verse colon reattached to the omentum. 
General exploration of the abdomen revealed 
the other organs to be normal and no metasta- 
ses present. Closure of the abdominal wall was 
made with catgut and the patient left the table 
in excellent condition. 

Pathological Report: Gross Description. The 
specimen consisted of a solid mass of tissue 
measuring 6 X 6 X 5 cm. with numerous tags 
of fatty tissue attached. One surface was 
formed by a rectangular piece of mucous mem- 
brane which showed a narrow slit in the center 
revealing a zone of necrotic looking tissue which 
extended into the submucous layer. There 
Was no scarring or thickening of the surround- 
ing mucosa to suggest chronic ulceration. Sec- 
tion through the mass showed a normal con- 
sistency characteristic of stomach wall except 
where the mass was attached to the serous 
layer of the stomach where it showed a fibrous, 
spongy consistency, from the cut surface of 
which a gray, purulent-looking exudate could 
be expressed. In cutting through this area a 
small rigid translucent structure, 22 mm. in 
length and about the calibre of a 22 gauge wire, 
was found near the center. The rigid con- 
sistency, green color, and fluted contour of this 
foreign body were very suggestive of a small 
fish-bone that had been exposed to bile. 

Microscopic Examination. Sections of the 
creign body showed typical structure of a 

a-bone. The medullary cavity was clearly 
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outlined surrounded by dense cortex containing 
Haversian canals. The marrow substance and 
periosteum had apparently been dissolved 
away by the gastric juice. Sections through the 
stomach wall at the point of perforation into 
the inflammatory mass showed nothing remark- 
able other than the usual amount of fibrous 
tissue and cellular reaction of a large mono- 
nuclear type with occasional groups of giant 
cells. 

Postoperative Course. The postoperative 
course was entirely uneventful and the patient 
was discharged on the twenty-first day follow- 
ing operation in excellent general condition. 
He has had no trouble since this time. 


In attempting to review the literature 
on this condition considerable difficulty 
was experienced, first, because of the 
rarity of the condition, and_ secondly, 
because of the multiplicity of headings 
under which such perforations of the 
bowel, both large and small, and the 
stomach are listed. We covered all the 
subjects under which such a case might 
be reported, but in spite of this we feel 
that we may very well have missed some 
cases, especially since we were only able to 
find one case which was exactly similar 
to ours. Perforations of the small and 
large bowel, particularly of the cecum and 
the rectum by fish-bones, seem to be 
fairly common, but of the stomach, 
extremely rare. This is probably due to 
the fact that most fish-bones, particularly 
the smaller ones, are dissolved by the 
gastric juices and also to the well-known 
fact that the stomach is rarely pierced by 
any sharp object that is swallowed. This 
is evidenced by the many cases in literature 
where great numbers of all sorts of sharp, 
foreign bodies such as glass, tacks, nails, 
etc. have been swallowed and _ retained 
for years with few if any symptoms and 
practically never with perforation. There 
have been many cases reported where 
foreign bodies of various sorts have been 
found sticking in the bases of perforating 
peptic ulcers. M. Magnanon reported a 
case with multiple perforations of the 
pyloric region of the stomach and in one 
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of the ulcers a fish-bone was found sticking 
in the base of the ulcerated area. This 
patient had typical peptic ulcers and the 
fish-bone was considered merely as an 
accidental finding. 

The only case that exactly parallels 
ours was reported by R. Sole in 1923. 


His case was that of a forty-two-year-old 
sailor who complained that for some months 
he had had pain in the epigastric region and 
about the costal margin on the left. On ex- 
amination a tender mass was felt in this region 
which was diagnosed as carcinoma of the 
stomach or possibly a slowly leaking ulcer of 
the stomach. In this patient, too, the x-rays 
showed no filling defect, and the gastric analy- 
sis showed the secretion of acid to be normal. 
At operation a mass almost exactly similar 
to that of our case was found. The only differ- 
ence was that the wall of the transverse colon 
was more involved so that 20 cm. of the trans- 
verse colon and a wedge of the stomach were 
removed. Upon being examined this specimen 
was found to be an inflammatory mass with a 
small sinus tract leading into the stomach at 
the bottom of which, walled off in omentum, a 
large fish-bone was found. Microscopical sec- 
tions showed the wall of the colon not to be 
involved. 


W. A. Wood has reported a case where a 
fish-bone was extruded from a mass in 
the epigastrium which had broken through 
the anterior abdominal wall. Whether 
this case was a late stage of a case like 
ours and Sole’s, or whether this bone 
had perforated the large or small bowel 
rather than the stomach cannot be said, 
as the patient was not operated upon, 
the mass completely disappearing follow- 
ing the extrusion of the bone. We feel 
that both our case and Sole’s case were 
perforations primarily due to puncture 
of the stomach wall by a fish-bone with 
no relation to any pre-existing peptic 
ulcer at the site of perforation, since 
neither grossly nor microscopically was 


there any evidence of such a pre-existinz 
lesion. The fact that both of these perfora- 
tions occurred on the greater curvature 
of the stomach, well away from the 
usual ulcer bearing area, also points to 
the fact that the fish-bone was the primary 
causative agent. 

In conclusion we wish to impress upon 
our readers that the finding of a large, 
irregular, hard and only slightly movable 
mass in the epigastrium is not by any 
means conclusive evidence of an inoperable 
malignancy, and we feel that these patients 
should be given the benefit of an explora- 
tory operation if their condition warrants 
it. It is noteworthy that in both of these 
cases the x-rays showed no filling defect 
and the examination of the stomach con- 
tents showed a practically normal degree 
of acidity. The hemoglobin was normal 
in our case but was not mentioned by 
Sole. Therefore, if a case of this sort is 
seen and the afore-mentioned confirmatory 
evidence is absent as it was in these cases, 
an inflammatory mass of this sort should 
certainly be considered. 

One further word may be added to call 
attention to the chronicity and lack of 
acute onset in these cases. This tends to 
divert attention from the possibility of 
perforating lesions, and is no doubt due to 
the gradual working of the bone through 
the stomach wall, with inflammatory 
reaction developing about it to prevent 
free leakage into the peritoneal cavity. 
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admitted to the Swedish Hospital 
*about 5 P.M. September 3, 1933. He 
had been in an automobile accident and had 
not voided for several hours prior to the acci- 
dent. When seen the patient was in evident 


R C. a male, aged forty-six years, was 


shock, temperature 98°F., pulse 100, respira-' 


tions 24 and blood pressure 70/49. The pupils 
were moderately dilated, skin cold and clammy 
and the patient covered with cold perspiration. 
There was a compound fracture of the left leg. 
The abdomen was tender and rigid in both 
upper quadrants. The patient complained of 
pain in the left shoulder and left upper ab- 
domen. Rapid examination revealed an 
extensive left pneumothorax with marked 
displacement of the heart to the right. He began 
to expectorate blood-streaked sputum. 

Treatment for shock was instituted, heat, 
Trendelenberg position, caffeine-sodium-ben- 
zoate and intravenous glucose. A Thomas 
splint was applied to the left leg. The blood 
count at this time was: R.B.C. 4,300,000; 
W.B.C. 26,000; polymorphonuclears 91 per 
cent; hemoglobin 85 per cent. Catheterization 
yielded 4 ounces of bloody urine. 

About 7 P.M. a genitourinary consultant was 
called. His impression was “Contused or small 
rupture of kidney. No operative procedure 
indicated.” 

For the next several hours the patient’s 
condition was unchanged. He was still in shock. 
Vomiting was present, the patient being unable 
to retain fluids. Pain in the chest and abdomen 
Was quite severe during the night. About 
It p.M., September 4, the patient became 
worse. The temperature rose to 101°F., pulse 
142 and of poor quality, blood pressure 84/62. 
The abdomen was now quite tender and rigid 
throughout. Catheterization during the day 
hac vielded 5 ounces of bloody urine, a total 
of 9 ounces being obtained since admission. 


TRAUMATIC PNEUMOTHORAX, COMPOUND FRACTURE 
OF THE LEG AND RUPTURED BLADDER* 


REPORT OF A CASE 


E. Penper M.D. 


BROOKLYN, N. Y. 


At this time a measured amount of methylene 
blue solution was instilled into the bladder and 
an equal amount recovered. 

About midnight September 4, thirty-one 
hours after admission, I first saw the case. | 
found the patient sweating, some hiccoughing 
and vomiting present. His eyes were sunken 
and he had all the evidence of severe general 
peritoneal irritation. His abdomen was tender 
throughout and quite rigid, with no area of 
especial tenderness or rigidity. There was no 
tumefaction and no dulness in the flanks. He 
could not be turned because of the Thomas 
splint on his left leg, and, besides, his general 
condition precluded any unnecessary handling. 
He had the appearance of a person with a 
ruptured viscus. 

The patient had been catheterized and a 
total of 9 ounces of bloody urine obtained in the 
first thirty-one hours. I introduced a catheter 
into the bladder and 3 ounces of fairly clear 
urine with small blood clots was obtained. 
About 4 ounces of sterile water were introduced 
through the catheter and the water returned 
with small, old blood clots. A Janet syringe 
was then connected to the catheter and about 
6 ounces of air was introduced with no resist- 
ance whatsoever. The catheter was pinched 
at the end, meatus held closely around the 
catheter, syringe removed and the end of the 
catheter placed below the surface of a dish of 
water. No air returned. This procedure was 
repeated and about 10 ounces of air introduced 
with no return. Evidently the air was escaping 
into the general peritoneal cavity and this 
made positive the diagnosis of intraperitoneal 
rupture of the urinary bladder. 

I advised immediate operation. The abdomen 
was hastily prepared; the patient given mor- 
phine sulphate with atropine by hypodermic 
injection and was taken to the operating 


* Read at the Scientific Meeting of the Swedish Hospital Medical Staff. 
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room. Being quite dyspneic, he was placed in a 
moderate Fowler’s position. 

At 1 A.M. September 5, 1933 under nova- 
caine, locally, a midline incision was made 
about 2 inches above the symphysis; muscles 
retracted and peritoneum exposed. At the 
bladder reflection there was a hematoma, 
seemingly in properitoneal tissues. The peri- 
toneal incision was extended upward and upon 
entering the cavity there was a gush of bloody 
fluid. The residual fluid was removed with 
Pool’s tube and suction, about 32 ounces being 
so obtained. There was a rent in the bladder 
about 134 inches long across its vault and just 
above the peritoneal reflection. Evidently the 
bladder had ruptured when full and the con- 
tents of the bladder had escaped into the 
peritoneal cavity at that moment. Subse- 
quently the blood escaped slowly from the 
bladder rent. A finger was introduced into the 
bladder, but no other tears were disclosed. 
The bladder rent was closed with No. 0 twenty 
day chromic gut suture. A large cigarette 
drain was inserted into the peritoneal cavity 
just above the bladder fold. Owing to the 
condition of the patient, no further exploration 
of the peritoneal cavity was attempted, and 
the abdomen was closed in layers. A retention 
catheter was introduced into the urethra. 
Before leaving the operating room the patient 
was given a clysis of 1000 c.c. of 5 per cent 
glucose in normal saline, an ampoule of caffeine 
sodium-benzoate, and, bearing in mind the 
possibility of unexplored bleeding areas, 2 c.c. 
of hemostatic serum by hypodermic injection. 

The patient’s condition showed improvement 
at the completion of the operation. He had less 
pain, although he was still in shock, slightly 
cyanotic with a pulse of 146, weak and irregu- 
lar. By 6.30 a.M., four hours after operation, 
there had been 13 ounces of urine obtained 
through the catheter. 

About 10 a.M. September 6, a clysis of 
five per cent glucose was given and repeated 
that afternoon. Minims 15 of digifoline was 
given subcutaneously every four hours for nine 
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doses with good results. 

Throughout that day and night the condition 
of the patient was poor. Cough with blood- 
streaked sputum was troublesome; skin cold 
and clammy; respirations labored and rapid. 
He drained a total of 28 ounces of urine the 
first twenty-four hours after operation. Clysis 
of 1000 c.c. of 5 per cent glucose was repeated 
twice daily for the next three days. The digi- 
foline was continued and the patient kept com- 
fortable with morphine sulphate. 

On September 7, four days following admis- 
sion, a medical consultation confirmed the 
diagnosis of pneumothorax, but no further 
treatment was deemed necessary. The same 
afternoon the patient was placed in a fracture 
bed and a Buck’s extension applied to the left 
leg. The drain in the abdominal wound was 
shortened on the third day after operation 
and was removed on the fifth day. Some serous 
drainage continued up to the thirteenth day 
after operation. 


I feel that a given quantity of fluid 
when introduced into the bladder and 
recovered in toto is of no diagnostic value 
in intraperitoneal rupture of the bladder 
at its vault. Furthermore, fluids, if forced 
into a ruptured bladder, tend to extend 
infection. Air, being lighter than fluids, 
will escape through an_ intraperitoneal 
rupture of any size and it offers much 
less possibility of peritoneal infection. 

I offer the method of air introduction, 
the pinching of the catheter and placing 
it into a basin of water. This procedure 
will furnish ocular proof of the return of air 
as evidenced by bubbles. If the rent is 
small there can be no doubt but that a 
stethoscope placed over the lower ab- 
domen, above the bladder, will also furnish 
aural proof as evidenced by the sound of 
escaping air through the opening into 
the peritoneal cavity. 
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CURRENT MEDICAL TRENDS 


HEN one is elected to the presi- 
dency of a medical society it is 
customary when he takes office to 
deliver a so-called ‘presidental address.”’ 
By and large these addresses are nothing 
over which to get excited. Probably over 98 
per cent would be rejected if submitted for 
publication in a first class medical or sur- 
gical journal. They are seldom inspired. It 
is the thing to do; the customers expect it; 
so let’s write it and get the thing done. We 
have jiggled or chafed through the reading 
of many such addresses and have wished 
they would become an extinct species. | 
And so it was with excitement and a 
p-casant mental feeling that we started to 
red Walter T. Dannreuther’s address 


when he was installed as president of the 
Medical Society of the County of New 
York. We experienced these pleasant reac- 
tions because here was something worth- 
while. Dr. Dannreuther had something to 
say; he knew what he had on his mind and 
he said it in forceful, direct language. 

Because Dr. Dannreuther’s presidental 
address gave us an instructive and pleasant 
fifteen minutes and because it contained so 
much food for thought, we venture to copy 
the high spots for your consideration. We 
quote, in part: 

“Medicine must be an alluring vocation 
to induce so many young men to seek 
admission to the medical schools. About 
three times the number that can be accom- 
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modated are applying, despite an excess of 
25,000 physicians now in practice. I often 
wonder what the observing neophyte on 
the threshold of his career thinks as he 
contemplates the future... . Thirty 
years ago the topics which engage our 
attention at the present time would have 
been of little interest. The exploitation 
of the profession by dispensaries, pay 
clinics, insurance schemes, corporations 
and misdirected philanthropy, now ramp- 
ant, was unknown. With no intent to cast 
a horoscope, I venture to suggest that if 
the present trend of interference with the 
activities of individual physicians con- 
tinues many more years without inter- 
ruption, the majority of the doctors will 
become enslaved to a social and industrial 
system, that quantity rather than the 
quality of service will become the index of 
efficiency. 

[Words of wisdom. A plea to Stop. . . 
Look . . . and Listen before voting for 
State or Socialized Medicine.] 

“The estimated number of persons 
rendering medical service in the United 
States is 1,430,500. Of these, only 156,000, 
or about II per cent, are physicians. 

Long before the political upheaval in Ger- 

many, phy sicians were flocking to our 
shores in large numbers. In the five years 
from 1929 to 1933 inclusive, 17.1 per cent 
of the applicants for licensure in New York 
State were graduates of foreign medical 
schools. . . . 

[In many communities the “open hos- 
pital” is open to all physicians who have 
lived and practiced in the community for 
one year. This keeps the fly-by-nights and 
the fellow “taking a chance” from jimmy- 
ing his way into the local group and often 
skimming the cream off the mild collected 
by the others by hard, up-hill work. Why 
not, during these times of depression, pass 
a law that all foreign physicians must be 
citizens of this country for one or two years 
before they are permitted to seek a license? 
France has an excellent method of meeting 
this situation. It insists that the applicant 
study for four years in one of their recog- 


Editorial 


JuLyY, 1934 


nized medical schools, and that goes for 
all foreign physicians.] 

“The publications in lay periodicals, 
some seventy in number during the past 
six years, to say nothing of innumerable 
newspaper articles from the pen of non- 
medical critics, is a record of others at- 
tempting to do our thinking for us... . 
The Workmen’s Compensation Insurance 
Laws of New York State are a glaring 
example of the impotence of amateur 
influences to dabble independently in 
medical matters. 

“Tt must be conceded that the Com- 
mittee on the Costs of Medical Care 
accumulated a large mass of informative 
data and enlightening facts, but unfor- 
tunately public opinion has been concen- 
trated on the drastic recommendations 
of the Majority Report, which proposes to 
mechanize the medical profession, estab- 
lish group practice, and foist State Medi- 
cine upon the American people. 

[True. But the profession by a large 
majority accepted the minority report. The 
Journal of the American Medical Associa- 
tion and other quality journals were one 
voice in condemning the Majority Report. 
We feel the Majority Report will gather 
dust on the Archive Shelves, but should 
someone bring it forth and attempt to 
enforce the findings ... look out for 
fire works!] 

“In all the countries abroad in which 
compulsory health insurance has _ been 
tried, the level of medical service has been 
definitely lowered and the physician con- 
verted into an obligatory public servant, 
with no incentive to develop his profes- 
sional skill, or increase his practice. 

[Underscore these facts and keep them 
in mind.] 

“In Germany today the doctor is paid a 
small fee for a confinement, a larger fee for 
a forceps delivery, and a still larger one for 
a Cesarean section. If the only opportu- 
nity the physician has to augment his in- 
come depends upon the number of technical 
procedures performed, it is not inconceiy- 
able that he might occasionally succum) 
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(> the temptation to do unnecessary opera- 
‘ions or those for which he is not qualified. 
Such systems of medical care encourage 
malingering, eliminate free choice of physi- 
cian, destroy every stimulus to scientific 
improvement, and delegate a particular 
doctor to a group of individuals without 
regard for his personality, professional 
attainments or acceptability. 

[Imagine this in the United States of 
America!] 

‘““ |. . It would be foolish to scrap the 
advantages of private practice for a bureau- 
cracy founded on a theory which has proved 
a delusion wherever it has been applied. 
“The Geib-Vaughn plan in Detroit and 
the Battle Creek Academy of Medicine 
and Surgery have demonstrated workable 
and economical plans for supplying the 
sick poor with excellent medical and surgi- 
cal attention and preventive health meas- 
ures, preserving free choice of physician, 
minimizing the expense to the taxpayer, 
and preventing large numbers of citizens 
from developing chronic pauperism. 

[Memorize the words: “for a bureau- 
cracy founded on a theory which has 
proved a delusion wherever it has been 
applied” . . . and remember it when some 
dissatisfied colleague offers a motion “that 
will change everything.”’] 

“The average citizen could afford the 
cost of illness if he would take the pre- 
caution to anticipate it. . . . He might 
also be taught that being ill isnot a romantic 
incident and should not serve as an excuse 
for indulgence in refinements that he 
cannot afford. It is certainly not the fault 
of the medical profession that so many 
people cannot make provisions for the 
costs of medical service. 

(A thought that should be broadcast 
via the radio to the American public once 
a week. Between station announcements it 
could be done in thirty seconds.| 

‘“‘We can emphatically deny that the cur- 
rent difficulties of organized medicine are 
Cue to the incompetence or intellectual 
c’shonesty of the members of the medical 
profession, or to their indifference to the 
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public welfare. Almost every non-scientific 
question which has arisen to harass physi- 
cians In practice, individually and collec- 
tively, may be fairly ascribed to extraneous 
influences: legislative, governmental, in- 
dustrial, sociological, and_ institutional. 
There are so many self-anointed reformers 
who have shown a willingness to make our 
affairs their business that a concerted 
and sustained campaign to direct our own 
destiny is imperative. Organized medicine 
is the logical trustee of society in the care 
of the public health, and no other contribu- 
tor to modern civilization has functioned 
on a more altruistic basis. 

{Hear! Hear!] 

“The most pernicious influence which has 
affected the practice of medicine in recent 
years is misguided public and _ private 
philanthropy. . . . A myriad of schemes 
of dubious value for the socialization of 
medicine have been sponsored and financed 
by groups of volunteer uplifters, not always 
without a thought of personal gain, despite 
their avowed purposes. 

“It is always to the patient’s advantage 
to select his own physician, and the best 
medical center for the average citizen is 
his family doctor’s office. 

“The County Medical Society is the 
voice of organized medicine in the com- 
munity. It must be militant but not 
arbitrary, positive but judicious, and pro- 
tective to the medical profession but zeal- 
ous in behalf of the public welfare. Its 
officers must have moral courage, vision 
and impartial judgment.” 

Select the officers of your County Society 
with care. Attend the meetings. Engage 
in an open and frank discussion of all 
economic problems. Remember the rabid 
minority are usually organized. Beware of 
them and of their “schemes of dubious 
value.” Do not drift in the current of least 
resistance. Do not leave these problems 
to the other fellow. Study and listen to 
those who are conversant with all sides of 
these problems, and move slowly in the 
direction of radical changes. 
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DWARD CUTBUSH was born of 
English parentage in Philadelphia 
on January 5, 1772. 

When twelve years of age he entered 
Philadelphia College. Two years later he 
was forced to leave because his father 
suffered financial reverses. Then, he made 
drawings under his father’s supervision, 
with the idea of becoming an artist. His 
father died in 1790 and left him a small 
patrimony. Edward entered the Pennsyl- 
vania Hospital as a medical student. His 
first duties were those of ‘“‘apothecary and 
dresser,” and then of “house surgeon.” 
In May, 1794, Cutbush graduated and 
received his degree. His thesis was “On 
Insanity.” 

In 1794 he left the hospital and opened 
an oflice in Second Street near Chestnut. 
He was one of the charter members of the 
Medical Society of Philadelphia. In his 
diary he wrote: “We met at a little school 
house in Second Street. . . . Each mem- 
ber carried his own candle, and used the 
ink horns on the desks as sockets.” 

Shortly after he opened his office the 
notorious “‘Whisky Rebellion” occurred 
(1794) and Cutbush accepted the position 
of Hospital Surgeon. He gained a valuable 
experience in war surgery and the care of 
the ill. At the end of the Rebellion he 
returned to practice and on May, 1795, 
married Ann Reynolds of Philadelphia. 

On May 28, 1799, he wrote in his diary: 
“Appointed Surgeon in the Navy of the 
United States and received orders to join 
the Frigate United States. . . . Now com- 
mences a new scene of life.”’ 

He spent many years in the Navy. Here 
he effected many reforms. He is known for 
a work of 335 pages, which has been called 
“the first book written by a medical officer 
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of the Navy.” The book was entitled, 
“Observations on the Means of Preserving 
the Health of Soldiers and Sailors; and on 
the Duties of the Medical Department of 
the Army and Navy, with Remarks or 
Hospitals and their Internal Arrangement.” 

In 1824 he was appointed senior member 
of a board of medical examiners at Phila- 
delphia, for examining and passing upon 
candidates for admission to the medica! 
corps of the Navy. 

His wife died in 1823 and the next year 
he married the widow of Captain Joseph 
H. Rees of the Army, who survived him. 

Cutbush rose until he became Senior 
Surgeon of the United States Navy. The 
Secretary of the Navy relied on his knowl- 
edge and advice. Therefore he lived in 
Washington from 1813 to 1829. 

In 1829 the administration changed. 
Andrew Jackson was elected president. 
The campaign was a bitter one. Cutbush 
was allied with the old régime, the Wash- 
ington clique. Once the new administration 
got In power means were started to oust 
Cutbush. Finally he was ordered to sea. 
He wrote the new Secretary of the Navy 
he was getting old and not in robust health. 
He then called upon the Secretary. His 
pleas fell on deaf ears and he resigned. 

In 1830 he was appointed to the chair 
of chemistry at Geneva College. In 1834 
a charter was granted for a medical de- 
partment and Cutbush was appointed 
Dean of the Medical Faculty. He continued 
in this capacity until ill health forced him 
to resign in 1839. He did little more 
work as each month found him more 
incapacitated. 

Edward Cutbush died June 23, 1843, in 


his seventy first year. 
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[From Fernelius’ Universa Medicina, ae, 1679.] 


BOOKSHELF BROWSING 


LOCAL AND REGIONAL ANESTHESIA: 
A RETROSPECT AND PROSPECT* 


RupoitpH MaAtTAs, M.D., SC.D., LL.D. 


NEW ORLEANS, LA. 


ParT 


A STORY OF PRODIGIOUS ACHIEVEMENT 
ALL EMBRACED IN A MAN’S LIFETIME 


HE story of the great climb of local 

and regional anesthesia from the 

depths of the valley of unknown 
possibilities to the high plateau of prodi- 
gious realities on which the Fellows of 
the American Society of Regional Anes- 
thesia now stand, has been told many 
times, but never to my knowledge has it 
been so vividly and panoramically depicted 
in the light of its present achievements 
than in the memorable address that your 
President delivered last October in celebra- 
tion of the first decade of the Society’s 
existence.! After reading this luminous 
and all-embracing document, which must 
be still fresh and fragrant in the memories 
of the members present, I realized that it 
would be a hopeless task for me and I dare 
say for anyone not so gifted, to even at- 
tempt to imitate it. 

‘he only refuge that I could find in this 
awkward predicament of a belated his- 
torian, was in the fact that I enjoy the 
unusual privilege of a seniority in years 
wich permits me to visualize the great 


I 


distance we have travelled since we began 
the great trek and to enjoy the thrill of 
accomplishment that is given to the 
pioneer who after fifty years of arduous toil 
finds himself in the land of promise and 
plenty. 

It is indeed a significant fact in evidence 
of the extraordinary pace of modern 
scientific accomplishment and of the speed 
attained by contemporary medicine that a 
whole new department of knowledge should 
have been planted, matured and fructified 
in phenomenal luxuriance, within the 
space of a man’s lifetime. And to have 
witnessed this remarkable transition is the 
privilege that it has been given me to 
enjoy. While I by no means claim that this 
privilege is unique or a particular qualifica- 
tion for your favor, I am none the less 
happy that I am here to rejoice with you 
in the progress accomplished, and to revive 
memories of an early professional life 
when, with all the vigor and enthusiasm 
of youth, I sought new ways and new 
means by which to expand the sphere of the 
surgeon’s usefulness in his endless campaign 
for the suppression of pain. It is indeed a 
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great privilege to have participated and 
lived through the formative period of a 
new and beneficient Art, and still preserve 
sufficient vision to look on the far distant 
past from the summit of the height attained 
and gaze from this vantage point, at the 
still greater peaks beyond that remain 
unscaled, and still waiting for younger and 
more venturesome pioneers. 


NOT A MERE ACCIDENT, BUT THE OUTGROWTH 
OF THE CUMULATIVE KNOWLEDGE AND 
EXPERIENCE OF CENTURIES 


The history of local and regional anes- 
thesia, like all other revolutionizing in- 
novations and discoveries in medicine, as in 
all else that is related to human progress, 
did not begin as a pure accident or as a 
spontaneous creation of genius, but as a 
sign that knowledge and human intelligence 
had advanced sufficiently to furnish the 
material for a creative inspiration. 

The history of medical discovery testifies 
to the fact that every epochal innovation 
has had its precursors and has_ been 
preceded by a more or less long period of 
intellectual and material preparation dur- 
ing which isolated observations and seem- 
ingly unrelated facts and experiences have 
remained latent and sterile for years and 
even ages, until some superior mind en- 
dowed with greater vision has risen out of 
the multitude to grasp the significance 
of the unrelated facts or phenomena and 
give them the character of a revelation. 

Someone has said that the ““womb of 
Time when in gestation yields its fruit 
only when this has matured and is ready 
for a separate existence.”’ And this is true 
of Vesalius and his Anatomy, of Harvey 
and the circulation of the blood, of Paré 
and the ligature, of Hunter and his princi- 
ple for the cure of aneurysm, of Virchow 
and his cellular pathology and his doctrine 
of embolism, of Jenner and vaccination, 
of Pasteur and the microbial cause of 
disease, of Lister and the antiseptic doc- 
trine, of Roentgen and the x-rays, of Wells 
and nitrous oxide, of Morton and Long 
with ether, and Simpson with chloroform, 


in general anesthesia, and later with Koller 
and his precursors in local and regional 
anesthesia.* These and other great dis- 
coverers who have contributed signally 
to the welfare of Humanity were preceded 
by many avant coureurs or precursors, 
but none who had that synthetic quality 
of mind that sees and grasps the scattered 
and unrelated facts of isolated experience, 
correlates them with his own observations 
and builds upon them the fundamental 
generalization of truths that the World 
ultimately recognizes as epochal discoveries 
and as the manifestations of genius. 

Opportunity, chance, accident and ex- 
periment have no doubt much to do with 
the hastening and precipitation of dis- 
covery, but what can accident amount to 
without the mind behind it that is 
capable of analyzing and _ interpreting 
its significance and fusing it with its 
own conceptions? 

Indeed, how can genius create anything 
out of nothing? There must always be the 
raw material out of which genius can 
erect the superstructure of discovery. But 
to this must be added the spirit of enter- 
prise, the imagination, the capacity for 
logical and convincing demonstration, the 

* In speaking of precursors as they apply to Koller’s 
discovery, we may well include in this category the 
innumerable efforts made in the past by searching 
investigators all over the world to induce local anes- 
thesia by controlling surgical pain at its source in the 
peripheral nerves. History shows that every advance in 
Medicine during the century that preceded the dis- 
covery of cocaine, was punctuated by attempts to utilize 
pharmacal, chemical, physiological and physical 
agencies by which local pain could be prevented or sup- 
pressed. Cold, compression of nerve areas and strangu- 
lating constrictions of limbs, and drugs of all kinds were 
tried and had their advocates. Drugs were applied to 
the skin and mucous surfaces and their absorption 
favored by electric current (cataphoresis), or they were 
injected in or about the vicinity of nerves, and yet, of 
this multitude of suggestions and practices the only 
method that survived to modern times was cold by the 
application of ice or by the freezing effect of volatile 
sprays. The goal of all these objectives, which was to 
find a safe and efficient local analgesic, was never 
attained until cocaine, which differed from all heretofore 
known substances by its specific physiological reactions, 
was introduced in 1884, and that local anesthesia came 
into existence in a tangible form. (For a detailed account 
of these precursor attempts at local anesthesia see te 


erudite chapter on the history of local anesthesia >y 
H. Braun in his great classic: “‘ Die Lokal Anaesthesie.’”* 
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persistence, patience and a tenacity of 
purpose, and the conviction that meets all 
opposition and leads the discoverer to 
the -trrumphant demonstration of the 
truth of his convictions. 


* 
* 


And now we come to the beginnings of 
local and regional anesthesia which so 
fittingly illustrates what we have said in 
the preceding remarks. 

Fortunately differing from so many 
epochal discoveries, the birth of the 
specialty which now primarily and so 
pertinently interests us has a definite and 
undisputed date for its birthday. For, 
it was on the 15th of September, 1884, that 

Karl Koller* then a young and enterprising 
student of Ophthalmology, in Vienna, 
immortalized himself by his initial and 
conclusive demonstration of the anesthetic 
properties of the drug, cocaine, in its 
topical application to the surgery of the 
eye. And it is this basic discovery that will 
remain his monument for all time. 


THE BEGINNING OF LOCAL AND REGIONAL 
ANESTHESIA: ERYTHROXYLLON COCA, 
COCAINE 


The story of Koller’s experiments with 
cocaine in the laboratory and clinically, 
upon himself and patients, has been told 
too recently in this Society (see Dr. 
Wright’s introduction of Dr. Crile on 
October 24, 1933) to justify further repeti- 
tion. Suffice it to say that when Koller 
announced his discovery at the Heidelberg 
Congress in the fall of 1884, the medical 
world was ripe and ready for its acceptance. 


The remarkable, sustaining and stimulating 
properties of the leaves of erythroxyllon coca 
had been traditional for centuries among the 
Natives of the Peruvian and Bolivian Andes 
where it grew as a wild and uncultivated plant. 
This had been known to the Spanish conquer- 
ors of the 16th century, who, impressed with 
its value as a stimulant, had encouraged its 
cultivation as they had done with Cinchona as 
a ‘ebrifuge. This knowledge ultimately led to 
the creation of an industry which in 1883 was 
es imated to yield an annual output of forty 
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million pounds of the leaves valued at ten 
millions of dollars. It is not surprising that a 
plant of such great commercial value that 
ranked with tea, coffee and the maté of Para- 
guay as a powerful physical and mental 
stimulant, should have attracted the inquisitive 
attention of native and European chemists and 
pharmacologists who, realizing its growing 
medical and commercial importance, devoted 
much attention to its chemical composition 
and physiological properties. In 1853, Macken- 
roder began its chemical investigation. In 
1855, Garneke had isolated an alkaloid which 
he named erythroxylline. In 1857, Stanislas 
Martin compared its chemical structure to 
theine. In 1859-60, Albert Neimann perfected 
the process by which the alkaloid could be 
obtained in all its purity, and it was he who 
gave it the name of cocaine, and it was he who 
first noted and commented upon its numbing 
and anesthetic effect upon the tongue. Demarlé 
and Schroff confirmed the same observation in 
1862. In 1855, Gorse and Mantegazza particu- 
larly investigated and enlarged upon the 
physiological and toxic effects of the drug on 
the central nervous system. In 1862, Thomas 
Moreno y Maiz enlarged upon the knowledge 
of his predecessors in an admirable monograph 
published in Paris that year. He emphasized 
the anesthetic properties of cocaine on the 
peripheral sensory nerves, but without laying 
particular stress upon its practical application 
to surgery. In 1874, Hughes Bennett, of 
Edinburgh, also noted the anesthetic effect of 
cocaine on the tongue; but it was Von Anrep, 
who in 1880, after experimenting on himself 
with hypodermic injections of cocaine, first 
suggested its possible use as a local anesthetic 
in surgery. In the same year, Coupard and 
Bordereau had noted the complete loss of the 
ocular reflexes after instilling the conjunctiva 
with cocaine solutions, and Collin, Fauvel, Saglia 
and others in France were using cocaine and 
coca extracts as an application to diminish the 
sensibility of the larynx and pharynx. It was at 
this stage that Karl Koller, working in Professor 
Stricker’s laboratory, and acting on the sugges- 
tion of Sigmund Freud, the now celebrated 
psychoanalyst, undertook a research to discover 
a local anesthetic that would be best suited to 
the surgery of the eye, and it was this research 
that resulted in the unique and conclusive 
demonstration of the efficiency of cocaine as 
the sovereign local anesthetic in ophthalmic 
practice, at the Heidelberg Congress in 1884. 
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STORY OF THE HYPODERMIC SYRINGE 


Coincidently with the work of the 
chemists, physiologists and pharmacol- 
ogists in the middle of the last century, 
the clinicians had been busy devising the 
hypodermic syringe as the instrument that 
in future would serve one of its least 
suspected, but greatest functions in the 
history of local and regional anesthesia. 


The physiologists and toxicologists of the 
late 18th and the 19th century (Claude 
Bernard, Magendie, Gaspard, et al.) devised 
syringes which they freely used for hypodermic 
and intravenous injections in their laboratory 
experiments on animals, but it was not until 
1845 that Frances Rynd, of Dublin‘ planted 
the seed idea of modern hypodermic medication 
by inventing a cannula and a gravity flow 
device for the introduction of sedative drugs 
in the subcutaneous tissue to relieve pain. 
However, it was Charles Gabriel Pravaz who, 
in 1851, invented the hypodermic syringe 
which, after undergoing innumerable modifica- 
tions, still remains in name and principle, the 
primitive type of this instrument as we know 
it today. Pravaz originally invented his syringe 
for the injection of perchloride of tron to induce 
clotting in aneurysms, but it was Behier and 
Courty who utilized his syringe to introduce 
the method of hypodermic medication. They 
were soon followed by Herard, Vella, Vulpian, 
Follin, Fournier and a host of other authors 
who, in the early sixties, popularized the 
method in France. In 1855, Alexander Wood® 
independently introduced the hypodermic 
syringe and needle (“‘Fergusson model’’) for 
the relief of neuralgic pain with opium and 
morphine. He injected in the neighborhood of 
nerve trunks for the purpose of introducing 
drugs into the tissues so as to come into more 
intimate contact with the nerve supply and 
there exert their chemical or physical action. 
Morphine and opium were chosen for this 
purpose owing to the prevailing idea that sleep- 
producing drugs exerted their action at the 
seat of the injection. The local injection of 
solutions of morphine to obtain local anesthesia 
in minor operations was used with partial suc- 
cess in the following year for the removal of 
toe nails, cauterization of wounds, ulcers, and 
for the reduction of herniae, etc. Chloroform 
injections were used for the purpose of local 
anesthesia by C. H. Hunter but were given up 
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because the pain from the injections was fr 
more severe than that of the operation. Other 
drugs were tried but all led to disappointme:t 
and abandonment. 

Local injections for anesthetic purposes 
had become a rare practice by the time tie 
anesthetic properties of cocaine were discovered 
in 1884. The real importance of the hypoderm:c 
and the reasons for its general acceptance at 
that time were the fact that by this means drugs 
could be quickly introduced directly into the 
circulation. It was through the initiative of 
Wood and to the experimenters who followed 
him in the early sixties: Wright, Oliver, Bonner, 
Benjamin Bell, Charles Hunter (who gave the 
name by hypodermic to the subcutaneous 
method) and others, that the method was 
generalized in English-speaking countries. 

In America, as shown by the investigations 
of Roberts Bartholow® it was Fordyce Barker 
(1856), George Thompson Elliott (1858) of 
New York, and A. Ruppaner, of Boston 
(1860-66) who were the first to transplant the 
method from Europe to America. 

In Germany, as in Great Britain, France, 
Italy, Spain and other countries, hypodermic 
medication was taken up with enthusiasm 
almost immediately after Wood’s essay in 
1855. It is especially interesting in connection 
with the history of local and regional anesthesia 
to note that even twenty-five years before the 
discovery of the anesthetic properties of cocaine 
by Koller, in 1884, decided efforts had been 
made to obtain local and regional anesthesia 
of the larynx by Victor von Bruns and A. 
Eulenberg and others who followed them. Von 
Bruns in 1860 had succeeded in numbing the 
laryngeal mucosa by combining topical appli- 
cations of concentrated solutions of morphia 
(10 per cent) and tannin and other drugs 
(potass. bromide, chloroform) directly to the 
glottic orifice and infiltrating the submucous 
tissues through the thyrohyoid membrane with 
a hypodermic needle. Eulenberg (1864) had 
been able to excise a papilloma of the left vocal 
cord by combining local sedative surface- 
applications with the submucous injection and 
infiltration of the thyrohyoid membrane with 
solution of morphia (total dose 14 gr. of mor 
phia) which he aimed at the corresponding 
superior laryngeal nerve at its entrance in tle 
thyrohyoid membrane. The first operation by 
this method was performed on Sept. 13, 186}. 
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The operation is notable not merely because 
the papilloma was seemingly removed without 
pain, cough or glottic spasm, but because it 
shows an attempt at regional anesthesia by 
paraneural “‘nerve blocking.” It is evident 
that these early attempts of Eulenberg and 
others at diminishing the sensibility and reflex 
excitability of the larynx by submucous 
paraneural infiltrations with morphia were 
largely tentative, uncertain and experimental; 
the general sedative effect of morphia playing 
the major part in diminishing the sensibility 
and reflex excitability of the larynx. Much 
later this same procedure was described by 
Rossbach, but control experiments by others 
were without results. Tobold found that sensa- 
tion in the upper part of the larynx was 
diminished by these injections, but the anes- 
thesia for surgical purposes was not produced. 
The inefficiency of morphia as a purely local 
anesthetic, even when injected paraneurally, 
and the danger of its systemic effects, led to 
its prompt abandonment when the first real 
local anesthetic was discovered in cocaine.* 


Meantime, the general inhalation anes- 
thetics, ether and chloroform, had brought 
a new benison to the suffering world and 
had vastly enlarged the sphere of surgery; 
but surgery was still waiting for the coming 
of Lister and the gospel of antisepsis to 
free it from the bondage of infection, and 
it was not until a quarter of a century had 
elapsed that the incredulity, doubt and 
antagonism that had opposed its progress 
were overcome and that surgeons were 
able to reap the full harvest of its blessings. 


KARL KOLLER, THE PROPHET OF A NEW ERA 
IN SURGERY 


Therefore, in 1884, when Karl Koller 
came as a prophet of a new era in local 
and regional anesthesia, the scenario was 
well set for the drama, which, step by step, 
was to unfold in the following five decades 


‘For a detailed history of these early experiments 
vith morphia and other analgesics, see Eulenberg’s 
“Die hypodermatische Injektion der Arzneimittel,” 
‘0 his chapter on “Percutaneous, intracutaneous and 
Suocutaneous application of medicinal substances,” 
in 4iemssen’s Handbook of General Therapeutics,’ and 
e: oecially, H. Braun’s previously quoted chapter on the 
h.story of local anesthesia, in his treatise on local 
anesthesia. For a recent summary of the history and 
literature of local analgesia as applied to ear, nose and 
ti-oat practice, see the excellent monograph by Dr. 
C<sar Hirsch, formerly of Stuttgart, now of New York. 
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into the magnificent performance that 
surgery and its related branches of medicine 
is enjoying today. 


LOCAL AND REGIONAL ANESTHESIA IN 
AMERICA; HISTORICAL PURPOSE OF THIS 
PAPER; CHRONOLOGY OF EVENTS 


As my function on this occasion is 
largely historical with special reference 
to the part played by American surgeons 
and investigators in the origin and develop- 
ment of regional anesthesia by the so-called 
conduction, neuroregional or “‘nerve block- 
ing’? method as distinguished from the 
purely local or topical anesthesia, permit 
me at the risk of imposing on your indul- 
gence, to review the chronology of the 
important events that followed imme- 
diately after Koller’s momentous demon- 
stration at the Heidelberg Congress, on 
September 15, 1884. His first formal paper 
on the subject was read (after the Congress) 
before the Vienna Medical Society (1884).° 
Dr. Hermann Knapp, of New York, the 
distinguished editor of the Archives of 
Ophthalmology, made the first translation 
of Koller’s paper and published it together 
with all the reported cases in general 
surgery that had appeared in the medical 
press up to December 24, 1884. In this 
article Knapp states that Koller’s paper 
in the Vienna journal had reached him in 
New York on November 25, thirty days 
after its publication. Judging by the 
number of papers contributed by ophthal- 
mologists, as they appeared in the Medical 
Record of October 18, and corresponding 
number of the New York Medical Journal, 
the profession in the United States did 
not wait for the publication of Koller’s 
paper, but proceeded to test the new 
anesthetic on the basis of Dr. H. D. Noyes’ 
letter from Heidelberg which gave a full 
account of the proceedings of the Congress 
in the New York Medical Record of October 
11, 1884. This date may be taken as that of 
the first news of Koller’s discovery to 
reach the medical profession of this coun- 
try, with sufficient detail to justify experi- 
mentation with the new anesthetic. It is 
well to bear in mind that while Noyes’ 
letter was dated September 19, 1884, it 
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was not published in the Record until 
October 11. 

There can be no doubt that Noyes’ 
letter started the wave of clinical experi- 
mentation with cocaine in the United 
States as all papers published in the Ameri- 
can journals appeared after this date. It 
is certain that Dr. C. Stedman Bull, the 
well-known New York oculist, made the 
first topical application of cocaine to the eye 
as early as October 8, 1884.* But this was 
due solely to the fact that Bull had 
obtained samples of Merck’s cocaine from 
Dr. E. R. Squibb, the chemist, who had 
received a personal letter from Noyes 
which had forestalled his (Noyes’) open 
letter to the Medical Record of October 11. 

Bull is rightly credited with the first 
topical application of cocaine in this coun- 
try, but he did not report his extensive 
experience with its topical application in 
over 150 eye cases until November, 1884, 
when he read his paper before the New 
York State Medical Association. This 
paper was published in full in the New York 
Medical Journal of November 29 and in 
abstract in the New York Medical Record of 
November 22. All these facts and dates will 
be found carefully compiled in Knapp’s 
review for December, 1884, and in his 
monograph on the same subject published 
early in 1885,"! all of which I have verified, 
including the reference to Halsted and 
Hall’s earliest experiments with intraneural 
injections in 1884. 

It is evident from a survey of the litera- 
ture of that period, that while Bull was 
really the first to test the local anesthetic 


* This experience would appear to antedate the report 
read by Edmund Jellinek on the local anesthetic effect 
of cocaine on the pharynx and larynx at the meeting of 
the Medical Society of Vienna, October 24, 1884.!° This 
appears to have been the first European contribution 
published in confirmation of Koller’s discovery. 
Jellinek, an assistant at Schroetter’s throat clinic in 
Vienna and a friend of Koller, had followed his experi- 
mental work closely as it applied to the throat. Almost 
simultaneously and before the end of December, 1884, 
B. Fraenkel and Felix Simon, Paul Hymann, in 
Germany; Baratoux and Moure, in France; and von 
Stein in Moskau, reported their favorable experiences 
with local anesthesia in ear, nose and throat work, and 
Zaufal in aural practice. 
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properties of cocaine on the eye, in the 
United States, he was clearly antedated in 
the publication of his experience by C. R. 
Agnew, W. O. Moore and J. L. Minor, weii- 
known oculists in New York, who published 
short notes in the Medical Record of 
October 18, 1884. 

There is no question that the oculists, 
as is quite natural, were the first to test 
Koller’s discovery, but it is difficult to 
determine who first used cocaine in general 
surgery. It would seem that H. Knapp 
performed the first experiments to test the 
drug on himself by trying it as a topical 
application in other regions besides the 
eyes. He applied it to the ears, mouth, 
nose, larynx and trachea and in his own 
urethra and rectum and published his 
results in the New York Record of October 
25, 1885. In a later article in the December 
Archives of Ophthalmology, he added his 
later experiences with the hypodermic 
injection of cocaine into the apex of the 
orbit in order to anesthetize the globe and 
enucleate the eye painlessly, a procedure 
which may be regarded as an indirect, 
paraneural or diffusion method of regional 
anesthesia, though he does not suggest 
this principle in his description. Next to 
him we find the gynecologist, Dr. Polk, 
prominent in New York, who published 
his experience with topical applications of 
cocaine in repair of the cervix and to other 
minor operations on the external genitals.” 

All the clinical tests of cocaine that were 
applied to regions and organs outside of 
the eye were purely topical applications. 
Such are the cases of G. B. Hope and A. H. 
Smith (papilloma of the larynx); S. D. 
Powell (urethral cocainization to dilate 
stricture); H. G. Lytle (internal urethrot- 
omy)'® and Fessenden Otis who reported 
the first and most extensive experience in 
genitourinary practice with cocainization 
of the urethra and bladder for lithotrity, 
and stricture't and F. A. Bosworth ona 
rhinologic practice, about the same time 
(Knapp, 1885). 

The first recorded experiments in oper- 
ations with hypodermal or subcutaneous 
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injections of cocaine appear to begin with 
Hepburn, an oculist of Philadelphia (hypo- 
dermal injections in the arm to test the 
extent of local anesthesia by diffusion, with 
cocaine, and to check its constitutional 
eflects'®); T. M. Wilson, Bridgeport, Conn., 
November 23, 1884, excision (by local 
injection) of small fatty tumor of supra- 
orbital region; V. W. Burke, South Nor- 
walk, Conn., painless extraction of bullet 
by local injection which anesthetized the 
ulnar area of the arm;'® J. H. Croston, 
epithelioma of cheek, excised by local 
injection;'” C. H. Williams, Boston (same 
date) subcutaneous injections into himself 
to test the extent of anesthesia, etc. 

But the first premeditated use of cocaine 
on the principle of nerve blocking by 
intraneural injections into the trunk of 
sensory nerves (supraorbital, infraorbital, 
inferior dental, ulnar, brachial plexus) 
to anesthetize their peripheral distribution 
was recorded by Halsted and Hall in a 
letter to the New York Medical Journal of 
December 6, 1884. These investigators 
stood conspicuously out of the group of 
contributors to local cocaine anesthesia in 
1884 as the originators of the principle of 
nerve-blocking which is the foundation of 
regional anesthesia. 


QUESTIONS OF PRIORITY 


In endeavoring to establish an exact 
chronology of the first hypodermal or 
subcutaneous applications of cocaine to 
surgery in this country it is not easy to 
arrive at precise conclusions as to priority 
by date of publication. In many instances 
the experimental or clinical injections were 
performed days, weeks and months before 
they were reported and often without 
definite dates. Take the case of W. E. Bull 
who did his first cocainization of the eye 
on October 6 which did not appear in 
print until November 22. Take the case 
of Dr. George Chismore, the noted genito- 
urinary surgeon of San Francisco, who 
first cocainized the urethra and bladder for 
litholapaxy on December 6, 1884, but also 
did not report his large and remarkably 
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successful experience with cocaine in lithol- 
apaxy until 1889,'* Chismore’s first use of 
cocaine coinciding precisely with Fessenden 
Otis’ report"! of the first use of the drug in 
the same operation, or of Bartlett’? who 
had his first experience with cocaine in 
litholapaxy on February 5, 1885, but did 
not report it to the Buffalo Medical 
Society until March 3, 1885. All these early 
experiments and observations were clus- 
tered so closely together in November and 
December of 1884, that they are practically 
contemporaneous. 


Quickly following the afore-mentioned publi- 
cations the journals and proceedings of societies 
all over the country were teeming with clinical 
and experimental reports confirming the value 
of cocaine as a local anesthetic. By the end of 
1885, the drug had found application in 
America to every department of medicine, in- 
cluding the eye, ear, nose and throat, genito- 
urinary organs, gynecology, obstetrics, general 
surgery and even internal medicine. 

In a survey of the literature which I under- 
took in 1899, I had collected references and 
texts to over 60 published papers, essays, mono- 
graphs, manuals, etc. which had appeared in 
the United States and Canada from October, 
1884, to the end of 1885. To give some idea of 
the enormous interest in cocaine anesthesia 
that developed after Koller’s announcement 
(September, 1884), it will suffice to quote the 
bibliography of cocaine as recorded in the 
Index Catalogue of the Surgeon General’s 
Library under the various and combined titles 
given in Vol. 1 (Anesthetics) 2nd series, 1896, 
and in Vol. wi, same series, 1898, under 
“Cocaine” and its subdivisions, including 
titles under “Injections,” amounting to a total 
of nearly 800 references to the international 
literature of cocaine which had accumulated 

tween 1884 and 1898. In contrast, we find 
that in Vol. 1v, 1st series, of the same catalogue, 
published in 1883 (the year preceding Koller’s 
discovery) the literature of erythroxylon coca 
is covered under 58 titles with no specific title 
under ‘‘Cocaine”’ alone. 

With different shades of purpose, the 
workers who were experimenting with 
hypodermic or subcutaneous injections of 
cocaine in the fall of 1884, may be com- 
pared to a rifle team engaged in a com- 
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petitive shooting match, many of these 
firing practically at the same time, hit the 
target (local anesthesia), but very few hit 
the bull’s eye (neuroregional anesthesia). 
It is only fair, under these circumstances 
that the one who hit the bull’s eye not 
once, but often, regularly and unerringly, 
showing that he was the expert in the 
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crowd, should be adjudged the winner of 
the prize. And so it seems to me in scanning 
the literature of that period, that Halsted 
and Hall were entitled to the award of 
priority above all their contemporaries for 
the first and unequivocal demonstration 
of the principle of regional anesthesia by 
nerve-blocking method. 
[To Be Concluded] 
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with the exception of a few photographs, are 
the work of the anatomic artist, Kar! Hajek. 

It would pay anyone doing major gyneco- 
logical surgery to carefully consider and study 
the various operative procedures presented in 
this two volume work. 


DEMONSTRATIONS OF PHysICAL SIGNS IN 
CiinicaL SurGeRy. By Hamilton Bailey, 
F.R.c.S. (Eng.) Ed. 4, Balt., William Wood 
& Co., 1933. 


The fact that a work goes into four editions 
should be sufficient recommendation as to its 
value. This edition has been added to, revised 
and direction given to improving and ampli- 
fying the figures. 
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THE TREND OF THE TIMES 


OR centuries medicine has grown 

slowly and in the right direction. 

Especially in the last century has the 
profession found and firmly rooted itself 
in the economic life of the people. A rigid 
code of ethics made it impossible for the 
public to do otherwise than have faith and 
admiration for physicians. On all sides 
those outside our calling have been and are 
trying to work reforms. It has been said 
that when one cannot run his business and 
seeks a mental outlet he turns to the 
medical profession. We are besieged by 
legislators, foundations, cultists, publicity 
seekers, and amateur up-lifters. For years 
we have continued to keep our ideals high, 
our fences in good condition, and have 


resisted the onslaughts of these self 
anointed reformers and well-doers. 

An era of bad times swept the world. 
Five years ago it reached our country. 
Commercial concerns felt these times a 
year or two sooner than we did. Gradually 
medical incomes declined from 40 to 70 per 
cent. Many physicians, especially the 
younger practitioners, found it well nigh 
impossible to make ends meet. The going 
was hard. Hospitals, medical and surgical 
supply houses, and all allied concerns were 
similarly affected. Withal, physicians gave 
their time freely and gladly to the over- 
crowded clinics for the poor and needy, 
visited their wards in hospitals and carried 

Not for one second was there any 
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relaxation on their part in the study and 
combating.of disease. The times may have 
been bad but scientific medicine continued 
forward. 

But it was an opportune time for out- 
side persons and agencies to step in and by 
legislation get control of medicine. On all 
sides medicine considered these so-called 
reforms and defeated them, when they 
were found pernicious and dangerous. 

Finally, many physicians chafed under 
the pinch of the times. They needed money. 
Surely something must be wrong with 
conditions. They argued, “When things 
can’t be worse then changes cannot make 
them worse.” The propagandists had 
done good work. The seed had fallen on 
fertile ground in many minds of our 
brethren. They were ready to vote blindly 
and hope for the best. All plans from State 
Medicine to the Socialism of the Profession 
caught their fancy. “It’s coming,” they 
cried, ““why not now?” 

The other evening at one of the largest 
County Medical Societies in our country 
a motion was made to favor State Medi- 
cine. The motion was defeated by only 
two votes. We asked several members 
why they voted for the motion. The 
answers were about the same: “‘We spend 
our time in free clinics. If we had State 
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Medicine we’d get paid.””’ When we went 
into the finer points of the subject not one 
in ten knew anything or had given any 
thought to the subject. They did not 
know and they cared less that this kind 
of medicine has failed abroad and the 
physician came out of the small end of 
the horn. 

We have noted that those in practice 
less than seven years and the failures are 
those most eager for change. The solid 
man of the profession; the back-bone of our 
calling, is ready seriously to study and 
weigh proposed reforms. But he is not to be 
tricked. He knows that to let outsiders 
run medicine means his finish. And if 
physicians do not stand solidly together 
and work proposed changes from within 
their own citadels then they are doomed 
to bossism by politicians. 

Times are getting better. The days are 
brighter. Let us not lose our heads and be 
lulled into a false security by amateur 
meddlers or those of our own cult who are 
short on professional skill but long on 
communistic sophistries. 

Let us not tear down and destroy what 
we have built so solidly on iron foundations 
for a tinsel structure erected on economic 
shifting sands. 

W. 


REWARD 


In the daily press we read of a physician 
who settled in a town in the Middle West 
in 1888. For almost fifty years he has 
served the people of his community. In 
that time he attended at the birth of about 
thirty-five hundred babies. He has been 
the medical advisor of the people and 
evidently he has been their friend. We 
read that he has housed many young 
people living in the town and studying 
at the local high-school. He has given 
freely to charity and good works. No doubt 
his books are evidence that thousands of 
dollars were charged and never collected. 

To show their appreciation and affection 
for this physician the people of the com- 
munity held a parade and a public dinner 


in his honor. Now an old man, this family 
doctor must have a great sense of satis- 
faction in realizing that his work down 
the years has not been in vain. He may 
not be rich in worldly goods but he is a 
billionaire in all the finer things that 
make life worthwhile. 

There are hundreds of family physicians 
throughout the land who are counterparts 
of this honored physician. They are the 
aristocrats of medicine. They are the men 
who have kept medicine on an even keel and 
commanded the respect of the lay public. 

To this old time physician and those of 
his ilk we take off our hat and make 2 
deep and reverent bow. 
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